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“Dad, it was bigger than big!” 


Which raises the question: “How big is big?” Depends on your point of view ... and your need. 
But no matter what size machine you require—whether it's big, not so big, or huge—we can 

build it... and build it well. Here’s why: 

@ The latest, most efficient machinery-building equipment in two modern plants. (Trois 

Rivieres and Toronto) @ Sound engineering experience from a staff of knowledgeable 
technicians backed up by constant research and development @ Workmanship 

at shop level of the highest quality from a production staff with generations 

of experience .. . they do everything the way it should be done @ A 

flawless record of “Big” achievements for a diverse list of 

North American manufacturers. 
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This month’s cover 


Aluminum extrusions, we are 
told in the article commenc- 
ing on page 41, offer an in- 
finite range of designs to the 
imaginative engineer. Artist 
Gerry Bern has combined 
just a few of the possible pat- 
terns to make our very inter- 
esting cover. 
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Aluminum extrusions offer infinate range of designs .... J. Stevens 


Here are some of the facts you should know about this design medium 
to make the best use of its almost limitless possibilities. 


How to select the right temperature controller .... Robert G. House 


It isn’t an easy job. Many factors must be considered and here the principal 
ones are set out for your guidance. 


Mathematics of fluid power simplified . T. A. Beard, B.A.Sc., P.Eng. 


Calculating for fluid power design is easy if you follow the routine described. 
This is the second of a two-part series that began in July. 


Spring design gives stage dual purpose L. C. Elder, P.Eng. 


Ingenious uses of massive coil springs makes the CNE grandstand stage double 
for theatricals and sports. 


Valve control unit gives instant response 


This new unit is simple in construction, hence it costs less than a conventional 
air controller. 


Should we hire foreign designers for Canadian projects? 


We posed the question in our popular opinion poll. Here are views from 
five men, all well known in their respective fields. 


Nylon yarn makes good design material ... D. T. Vanstone, P.Eng. 


A summary of the many industrial uses of the first man-made fibre. This 
is definitely one for your files. 


Engineering firm wants government aid for native industry 
George Harry 
Here’s another in our series of design profiles. The company concerned 


calls for a small business administration to help the economy resist “U. S. 
domination.” 


Designs silent manhole cover 


They said it couldn’t be done, but an engineer produces a manhole cover 
that never rattles, remains immovable in its frame and costs less than other 
covers. 





Reader Service 


Before reading further, turn to 
the back of the book and tear 
out a Reader Service Card. 
Circle the numbers as you go 
and mail the completed card to 
us—no postage is required. We 
will take care of your requests 
immediately. 


Pass your copy along so that 
others may enjoy this service— 
there are three cards. 














Proper cultivation is the secret of growt 
in plants of all kinds — industrial plants included! 
If your plant is not delivering to maximu 
capacity, if your costs appear to be high...o 
if you suspect that your plant’s performance 
could be improved by a study by specialists i 
industrial control...call in A.E.L.’s Industrial 
Division — industry’s outstanding tea 
of plant cultivators 
Plant development is important business at A.E.L. 
We specialize in all phases of industrial controls: 
the design of controls... 
supply of control components... 
and installation of control systems 
Our Industrial Division is backed up by a 50-ma 
Engineering Department comprising graduate 
engineers in mechanics, electronics, hydraulics 
electricity, metallurgy — even physics 
Whether you need a single unit or a complete survey 
call on the Industrial Division of A.E.L. Whateve 
your plant produces, chances are A.E.L. can help yo 
produce more of it, in shorter time, at lower cost 


THE INDUSTRIAL DIVISION OF 4&: IE > 


AVIATION 7 ELECTRIC 


Li Msi TE D 


200 Laurentien Blvd., Montreal. 
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The contributors 


Domestic bliss illuminates the lives 
of this month’s contributors. By this 
we don’t imply that last month’s and 
next month’s contributors beat their 
wives or deprive their children of an 
allowance. We do mean that this 
month’s contributors, broadly speak- 
ing, have large families, enjoy recre- 
ations like gardening and photography 
and are the type which grateful wives 
call “handy around the house.” 





The traveling family man 


Typical of these domestic treasures 
is L. C. Elder, who supplied the piece 
on the CNE grandstand stage. Father 
of four children, Lorne likes nothing 
better than to whisk the family off on 
sightseeing tours in his vacation house 
trailer. In the past four years the 
Elders have covered almost all of 
Canada and large areas of the north- 
ern United States this way. Next year 
they will invade California. 

Lorne designed and built his own 
house, which, as may be expected of 
a professional engineer’s home, con- 
tains features rarely seen in run-of- 
the-mill dwellings: storage walls, ra- 
diant heating, colored and polished 
floors, thermopane windows, etc. 
Other interests beside his home and 
family are slide photography, square 
dancing, choir work and genealogy. 

Born and raised in Ontario, he de- 
cided, after finishing high school, to 
study diesel engines in England. He 
set off in 1936, but never made it. 
Stopping over in Drummondville, 
Que., he had the good fortune to come 
under the wing of a first-rate Scottish 
engineer, from whom he received his 
first instruction. The upshot was a 
mechanical engineering course at 
Queen’s, where he graduated with 
honors in 1942. He joined Wallace 
Barnes Co. in Hamilton, Ont., and 
three years later became chief engi- 
neer. 


The stay-at-home family man 


Donald T. Vanstone, who discusses 
the merit of nylon yarn as a design 
material, also does a great deal of 
traveling, but mostly in the way of 
business. His work on industrial mar- 
kets for Du Pont fibres takes him to 
many plants across the country, but 
off duty he spends much of his spare 
time gardening and on do-it-yourself 
projects around his new home in 
Beaconsfield, Que. His other interests 
include music, photography and bad- 
minton. He has a daughter and two 
sons. 

Don received his elementary edu- 
cation in his native Windsor, Ont., 
then he too went to Queen’s, where 


Vanstone 


Stevens 


he graduated in chemical engineering. 
He has been with Du Pont since 1951, 
serving as engineer, production fore- 
man, designer, technical service rep- 
resentative and now senior sales de- 
velopment representative. 


Traveling man with no family 


But hold! Here’s a man who clouds 
our domestic image! John Stevens, 
who wrote the story on aluminum ex- 
trusions which starts this month’s 
issue, likes the bliss without the do- 
mesticity. 

A bachelor gay, Jack rides around 
in an MG, but rarely alone. He says 
frankly that one of his interests is the 
fair sex and that his flashy red sports 
job is “no hindrance to my plans.” 

But no more of his private life here. 
In daytime hours he is a sales engineer 
at Daymond. He recently graduated 
from the University of Toronto. 





molds better products 
more economically! 


Have yourself a ball...17’Ss VIBRIN! 


This superbly styled line of equipment was especially designed by Sid 
Bersudsky Associates for Double Diamond Billiard & Bowling Supply Co. 
And everything: the seats, benches, score card table tops, and the ‘below- 
floor’ ball returns, are formed of VIBRIN polyester resins . . . by Protective 
Plastics Ltd. of Toronto. 

Everyday, VIBRIN is improving on metal, wood and other materials, 
in a multitude of products which include watercraft, aircraft, locomotive 
parts, traffic signs, truck bodies, and even sectional swimming pools. 

You’ll like VIBRIN’s wax-like obedience to pressure which makes it 
so easy to mold, and its uncompromising loyalty to shape. 

Naugatuck technical representatives are at your service, and the 
facilities of our development laboratories are available to help you evaluate 
VIBRIN. Simply contact Naugatuck Chemicals at Elmira, Ont., or branches 
in Montreal, Toronto, Winnipeg or Vancouver. 


VIBRIN IS DISTRIBUTED BY: 


> HALIFAX: PLASTICS MARITIMES LIMITED WINNIPEG: PARKE-HANNESON LIMITED 
MONTREAL: WALDOR ENTERPRISES LIMITED EDMONTON: PARKE-HANNESON LIMITED 
TORONTO: QUEEN CITY DISTRIBUTORS VANCOUVER: FIBERPLAST PRODUCTS LIMITED 


» (> NAUGATUCK CHEMICALS 


DIVISION OF DOMINION RUBBER COMPANY LIMITED 


For further information mark No. 122 on Readers’ Service Card 
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Reports —— A world roundup of engineering and design interest 





Grant foreign licenses for world’s safest aerial platform 


This is a Giraffe. Municipalities use it to trim trees, to rig out- 
door lights and do a variety of maintenance jobs. Federal and pro- 
vincial governments, hydro commissions, construction firms, etc., 
all use it extensively. Manufactured by Trump Ltd., of Oliver, 
B.C., the LG-40 hydraulic Giraffe is an original Canadian design 
and is manufactured under license in the United States and in 
Britain (for the U. K. and European market). It is the only aerial 
platform to be given safety approval by the Department of Defense. 
The lifting mechanism is failure-proof. If power to the hydraulic 
system fails, or if oil lines break or any other breakdown occurs 
while the platform is aloft, automatic bleed-off valves on the system 
hold a gradually decreasing pressure and the boom slowly lowers 
to the ground. 


Circle 300 on Reader Service Card 


Pneumatic unit drills 26 holes simultaneously 


A new Canadian-designed pneumatic drilling unit drills 26 holes 
simultaneously in a pair of General Motors heater duct shrouds. 
The complete job takes only four seconds. For each component, 
13 individual Desoutter air drill units are used, including four 
right-angled collet-heads. Desoutter units are considered particu- 
larly suitable for this application because of their compact design— 
the 13 drill units are clustered within a space of 10 x 12 inches. 
Each unit has its own planetary reduction gearing. The two com- 
ponents are automatically jigged and held by air-operated clamps. 
An automatic control device ensures that the machine will not drill 
unless the components are correctly and positively located. The 
drill unit was designed and built by Tycos Tool & Die Ltd. for 
Ontario Steel Products Ltd. 


Circle 301 on Reader Service Card 


Two good design stories about light 
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Here are two stories about light. The girl has a solar cigarette 
lighter which lights a cigarette in five seconds by focusing the sun’s 
rays on the tip. The lighter is made of highly polished aluminum 
sheet and sells for a dollar or two, depending on size. It was invented 
by John Garret Thew of Westport, Conn. The man has a portable 
lantern which produces a brilliant 80,000 candlepower beam, more 
illumination than is provided by a pair of 1960 auto headlights. 
Designed for outdoorsmen, utility crews, fire fighters, etc., the light 
gives nearly a mile of visibility. An exclusive switch lock, similar 
to a rifle’s safety catch, prevents the lantern being turned on acci- 
dentally, The lantern has a 414-in. lighthead which can be tilted up 
or down 135 deg. It was developed by Burgess Battery Co., Niagara 
Falls, Ont., and sells for under $12. 


Circle 302 on Reader Service Card 
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Truarc rings and dispenser speed staple gun assembly 60% 


This big production increase was made by Swingline, Inc., 
Long Island City, N. Y. in assembling the handle lock of their 
high-compression staple gun. 

To speed production, the Truare Prong-Lock® Series 5139 
retaining rings come pre-stacked for use on the Truare dis- 
penser (shown in foreground of photo above). Application is 
simple, fast and requires no skill. The operator, using the 
Truare applicater, grasps the bottom ring, removes it from 
the stack, and installs it, quickly and easily, in the staple 
gun assembly. 

The Truare ring replaced an ordinary flat “C” washer, 
previously used in this application. While the unit cost of the 
washer was lower than that of the Truarc retaining ring, the use 
of the rings resulted in assembled cost savings of $25.00 per thou- 
sand staple guns. The reasons: a 60% increase in production 
due to faster, easier assembly with Truarc tools, and the 
elimination of time-consuming, costly adjustments made pos- 
sible by Truare rings. What’s more, the bowed Prong-Lock 
ring improved product design by providing resilient end-play 
take-up... eliminating looseness or binding in the parts. 


Truare retaining rings come in 50 functionally different 
types...as many as 97 different sizes within a type...6 
metal specifications and 13 finishes. Truare assembly tools, 
pliers, applicators, dispensers and grooving tools are avail- 
able to speed production of virtually every kind of product. 
Make sure you have on file the new 16-page Waldes Truare 
Assembly Tool Catalog No. AT 10-58. Write for your copy 
today. 


Available in Canada from: LYMAN TUBE AND BEARINGS, LIMITED 


Head Office: 5420 Pare Street, Montreal 9, Quebec. 
Branch Offices: Toronto, Winnipeg, Vancouver, New Glasgow, N, S, 


7 WALDES 


RETAINING RINGS 


Waldes Kohinoor, Inc., Long Island City 1, N. Y, 


TRUARC RETAINING RINGS...THE ENGINEERED FASTENING METHOD FOR REDUCING MATERIAL, MACHINING AND ASSEMBLY COSTS 


For further information mark No. 156 on Readers’ Service Card 


©1959 WALDES KOHINOOR, INC, 
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boat trailer with air-inflated rollers 


This trailer supports a boat on air-inflated balloon rollers, thus pro- 
viding the hull with unusual support and protection. The support is 
over an area of about 100 square inches, whereas in a conventional 
solid rubber trailer the area of support is about two square inches. 
The trailer incorporates engineering features unique in this field, 
for instance an attachable body for all-purpose hauling. Most of 
the parts and accessories are interchangeable, so that an owner 
can “upgrade” his trailer to accommodate a heavier boat. There are 
four lines comprising 32 models, and the largest (it has eight rollers) 
will take boats weighing up to 2,400 pounds and with centreline 
lengths up to 20 feet. The rollers are 12 in. long with a 14 in. OD 
and 4 in. ID. They can be inflated with a bicycle pump. A maxi- 
mum pressure of 2 psi was recorded against the hull of a 1,200 
pound boat supported on six rollers. 


Circle 303 on Reader Service Card 


Plastic house still structurally sound after three years 


Engineers are searching for the house of the future. Meanwhile, 
back at Disneyland, a plastic experimental house built by Monsanto 
three years ago has “proved outstanding” structurally after a long 
and careful evaluation by engineers. They have made periodic on- 
the-site tests of the structure, including measurements of vertical 
and horizontal movement, analyses of samples of the polyurethane 
outer shell, examination of the polyester-fiberglass interior shell 
and careful visual inspection for cracks and other abnormalities. 
Though only three years old, the Monsanto house has had more 
than normal household wear: nearly six million visitors have 
tramped through its four 16 x 16 ft. wings cantilevered from a 
central concrete utility core. Yet the vertical deflection at the outer 
ends of the wings has been at an average rate of only .045 of an 
inch a year. 


Circle 304 on Reader Service Card 


Six massive tunnel shields for Toronto’s newest subway were built 
at the Trois Rivieres, P.Q., plant of Canada Iron and Foundries Ltd. 
They are the first to be designed and built in Canada. Four shields, 
each weighing 70 tons, are for the running tunnels, and the two 
larger shields, both 130 tons, are for tunneling subway stations. 
Essentially a tunnel shield is a large steel cylinder inside which 
miners excavate with pneumatic power tools. As the shield is 
manipulated forward by its own jacks, it lays a continuous tunnel 
of cast iron subway behind it. When the linings have been erected, 
fast-setting cement grout is forced into the area between the linings 
and the earth to prevent soil movement. The principle is more than 
140 years old, but the Toronto shields incorporate the most ad- 
vanced aspects of design. 


Circle 305 on Reader Service Card 


Reduced grain size improves metal fabricability 
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A new technique for substantially reducing grain size in electron- 
beam melted and cast refractory metals and alloys has greatly im- 
proved their working characteristics. The most significant effect is 
a marked improvement in fabricability. While ductile refractory 
alloys had previously been produced by the grain-boundary refining 
action of electron-beam melting, the more refractory metals, par- 
ticularly pure tungsten and molybdenum, still presented serious prob- 
lems in fabrication due to the large crystal structure always present 
in the cast ingot. The presence of these large crystals made defor- 
mation failures along lines of crystallographic weakness a common 
occurrence and the metal would frequently rupture under the stress 
of forging. Reduction of grain size, as on the left, reduces the 
directionality of the material by introducing an element of random- 
ness to the crystal structure. 
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FREE YOUR ENGINEERING STAFF 
FOR MORE CREATIVE WORK... 


IBM 1620 LOW-COST, DESK-SIZE COMPUTER 


RELIEVES YOUR STAFF OF TIME CONSUMING WORK 


».. SOLVES WIDE RANGE OF SPECIALIZED PROBLEMS 


Problems that used to tie up your engineering staff for days can now be solved 
. .. with electronic accuracy .. . in minutes! The IBM 1620 is a low-cost, desk-size 
engineering computer that solves a tremendous range of routine and specialized 
engineering problems quickly and easily. The 1620 offers you an economical 
way to increase staff productivity, helps pave the way for profitable growth. 


The 1620 is easy to learn, easy to operate, easy to communicate with. It adapts 
readily to specialized and general problems such as design development, blend- 
ing problems involving matrix arithmetic, research calculations with differential 
equations. It facilitates the development of mathematical models for plant and 
shop operation, and evaluation studies employing statistical techniques such 
as regression analysis. 


IBM also makes available a comprehensive library of mathematical routines and 
programs as well as reliable customer engineering. These services supporting 
the 1620 are an important part of IBM Balanced Data Processing. They make it 
easy for you to make full use of the 1620 in your operations without delay. Like 
all IBM data processing equipment, the 1620 may be purchased or leased. 


BALANCED DATA PROCESSING 


International Business Machines Company Limited 
Don Mills (Toronto), Ontario 


Please send me further information and complete specifications for 
the IBM 1620 Engineering Computer. | am particularly interested in: 





(engineering application) 


NAME 





POSITION. 





COMPANY. 





ADDRESS. 
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(BRUNING ) 


provides Canada’s widest choice 





in drawing reproduction equipment 


In engineering and architectural draughting work, 

the use of the diazotype whiteprinting process is 

steadily increasing to produce easy-to-read, exact 

facsimiles (positives not negatives) of originals COPYFLEX MODEL 320. . . a diazo print 
or tracings and because it reduces draughting time as designed to handle big tracings, up to 42” wid 
well as reproduction costs. Bruning, recently joined with a small budget. Takes limited space. 
with Paragon Revolute, now makes available the 

widest range of moist or dry whiteprinting 

machines and materials. 


’ a 
4 F 
w THE DEA-GRAPH PLANE X. = ; THE REVOLUTE MINIATUR- 
/ TARY MICROFILM CAMERA fir IZATION CAMERA . 
jf guaranteed resolution of - fi reduced-size transparencies 
lines -per millimetre at ‘ ‘ made directly from original 
30X reduction. Add optional ee drawings for immediate 
EA] Enlarger Head to adapt . reproduction in blue print or 
as enlarger diazo-type equipment 


In the field of miniaturization Bruning has a 
complete selection of microfilming equipment as 

well as continuous reducing printers and processors for 
retrievable miniaturization. 

In whiteprinting or miniaturization Bruning can 

suit your requirements completely . . . in prices, 
sizes and capacities. 

Now you don’t have to make capital expenditures to 
make capital improvements! Use Bruning’s 
low-monthly-payment plan to lease-purchase the 
equipment you need for increased efficiency. 


For full information fill in and send coupon. 
| _ MATERI 
anime ; Bruning provides everythi 
rT ie. necessary for draughting 
Charles Bruning Co., Ltd. for diazotype whiteprinting 
37 Advance Road miniaturization. 
Toronto, Ont. 


Gentlemen: 
Please send me information on Items checked: 1 [ 


NAME...... 
TITLE 


COMPANY eye. pce ; . : LOW COST DIAZ 
STREET... ‘ 


COME ELS 
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COPYFLEX MODEL 300 . . . a compact, self- COPYFLEX MODEL 430 . . . a low cost medium THE REVOLUTE ROCKETTE .. . new dry diazo 
contained low-cost tabletop machine. Printing volume whiteprinter. It will handle standard machine with a simple one-knob control and 
width, 30”. 42” rolls or multiple sheet feedings. stainless steel perforated developing rollers. 


REVOLUTE STAR... 54”, 42” and 24” models COPYFLEX MODEL 675... gives high volume 
yrovide up to 75 feet per minute. Designed to . feproduction. Low, streamlined and super 
stand heavy use with minimum maintenance. powered for high-quality, economical printing 


THE REVOLUTE METEOR “60”... 
simple to operate, easy to maintain. 

The Meteor ‘‘60” is quiet in operation, with 
electronically adjusted speed. 





COPYFLEX 

MODEL 42 EXPOSURE UNIT... put on 
tabletop or hang on wall. Makes white- 
printing available to everyone. Lightweight, 
yet prints up to 42” wide. 


BRUNING 


CHARLES BRUNING CO., LTD. 37 ADVANCE ROAD, TORONTO, ONT. 


OPYING AT ITS BEST! 


For further information mark No. 108 on Readers’ Service Card 
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ASSURES PREDICTABLE PERFORMANCE OF 
BARDEN PRECISION BALL BEARINGS 


One of the key factors behind the world renowned 
reliability of Barden Precision bearings is quality con- 
trol. First step in Barden’s advanced quality control 
procedure is inspection of bearing steel to assure its 
conformance to rigid specifications. 


From here on, bearing parts are carefully checked — 
microscopically, mechanically and electronically — at 
every manufacturing operation. At the end of the line, 
functional testing of assembled bearing assures that, 
small quantity or large, every Barden Precision bearing 
will meet your performance requirements. 


Typical of Barden quality control instrumentation Is 
the Waviness Gage, a production tester used to check 


the accuracy of raceway grinding —one of Barden’s 
many contributions to the advancement of the preci- 
sion bearing art. 


Barden quality control—together with Barden methods 
in manufacturing, bearing assembly, final inspection, 
lubrication, functional testing and sealed packaging — 
is your assurance that with Barden Precision bearings 
you get consistent quality from the beginning to the 
end of each production run. 


Barden is a major supplier of standard bearings in sizes 
from .0469” bore to over 3” O.D., all manufactured to 
Barden Precision standards of dimensional accuracy, 
uniformity and reliability. 


nny... BARDEN <p PRECISION BALL BEARINGS 


PHILIP FRENCH SALES, LTD. — Exclusive Agent in Canada 
8425 Mountain Sights Avenue, Montreal 16 
57 Oromore Crescent, Willowdale, Ont. 


For further information mark No. 106 on Readers’ Service Card 
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Meet a specialist... 


He’s a Dominion Fasteners sales engineer, 
and he specializes in saving Canadian manu- 
facturers time and money. Thoroughly trained 
and experienced in all fastening procedures, 
he can quickly analyze your product, showing 
you where Speed Nuts can cut product 
assembly time, lower production cost, and 
actually improve your product. 


DOMINION FASTENERS 


There are over 8,000 different sizes and types 
of Speed Nuts in use today. One of these will 
probably be suitable for your operation. If 
not, the designers at Dominion Fasteners can 
develop a fastener to meet your specific re- 
quirements. 

Because you’re a manufacturing “‘specialist’’, 
you'll want the complete story about Speed 
Nuts and savings. 


DOMINION FASTENERS LIMITED, Dept. ac2 


HAMILTON, ONT. Sales Branches: Toronto, Montreal 


a Gee. A. Timmerman corporation 


Rush me complete information on how Speed Nuts can save 
me time and money, and make my product more competitive. 


NAME 
COMPANY 


ADDRESS 





WE MANUFACTURE 


For further information mark No. 120 on Readers’ Service Card 
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MB Each month 
more and more 
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you need when 
you need them. So 


=-€O use 
turning to low in cost, it puts microfilm 


microfilm for engineering drawing 
reference systems. The advantages 
are many—greater security plus con- 
siderable savings in manhours, mate- 
rials and reproduction costs. But, the 
most important reason is that 3M’s new 
THERMO-FAX ‘‘Filmac 200’’ Reader- 
Printer now makes microfilm so prac- 
tical—so easy to use. ff The ‘‘Filmac 
200”’ Reader-Printer combines the 
advantages of a reader and a printer 
in a single low-cost unit. You can refer 
to the enlarged drawing clearly pro- 
jected on the big viewing screen, and 
make a work-size print in seconds. 
You can take more than a look—you 
can take a copy. The time savings are 
obvious. ff The THERMO-FAX ‘‘Filmac 
200” Reader-Printer lets you make 


in reach of even the smallest engineer- 
ing firm or department. ff If you are 
now using microfilm for your engineer- 
ing drawings you will find that the 
‘‘Filmac 200’’ Reader-Printer will fit 
into your present reproduction system 
perfectly. Engineers save valuable time 
—in seconds your reproduction depart- 
ment can make enlarged prints for 
them—or they can even make their 
own. fi If you are considering micro- 
film for engineering drawings, investi- 
gate the ‘‘Filmac 200”’ Reader-Printer 
first. Its low initial cost and low operat- 
ing cost— plus its fast and simple oper- 
ation——make the microfilm reference 
system practical and so easy to use. 
ME Call your local dealer or mail the 
coupon now for complete information. 


AVAILABLE FOR LEASE OR PURCHASE 


Minnesota Mining and Manufacturing of Canada Limited 
Box 757, London, Canada 


Please send me complete facts on the new THERMO-FAX ‘‘Filmac 


200"’ Reader-Printer. 


Thermo-Fax as 


“FILMAC Title 
READER-PRINTERS 2<Seeee>>s. 
« 
The term “Thermo-Fax"’ is ED 


Company___ 
Ss 
Dr a 
a registered trademark ee 











Address 





Cee et Ts 2 ene. Prag. 


010305RP 
Miienesora Minne AND anuracturine OF CANADA LIMITED 


... where research is the key to tomorrow 
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“DOFASCO meets our needs 
for quality steel castings’.. 


says T. L. Sweeney of Canadian Westinghou 






Westinghouse is a Canadian pioneer in the highly comple 
field of industrial steam turbines. These new Canadiay 
built steam turbines are second to none for dependabilit; 
As always, you can be sure if it’s Westinghouse thé 
quality comes first. 

Weare proud that Westinghouse chose Dofasco to mak 
critical steel castings for these new turbines. Becaug 
even the most minor casting flaw could be disastro 
Dofasco’s rigid quality control was a major factor 
this choice. 

If quality is vital to your products too, call on Dofascq 


DOMINION FOUNDRIES ano STEEL, LIMITED [ty same 
i =“IS IT MAC 


HAMILTON, CANADA 


23-5378 


DOWN WHERE YOUR SALES BEGIN 


If you use copper or copper base alloys in your product, 
you know how important quality is in these metals. 
It not only helps you keep your production costs down, 
it can also help you sell—by increasing the efficiency of 
your product or by lengthening its service life. 


Control of quality in Noranda brass mill products 
begins at the mine. It continues on through smelting, 


THE KEY TO THE BEST IN METALS 


refining, casting, rolling, extruding and other operations. 
It shows up in your finished product. It is one of the 
reasons why more and more users in the domestic and 
overseas markets are turning to Noranda for strip, rod, 
wire and tube. May we show you how this completely 
Canadian organization, with its integrated quality control 
and expert technical service, can help you produce more 
profitably? Please call us. 


Noranda Copper and Brass Limited 


SALES OFFICES: Montreal « Toronto « London « Edmonton « Vancouver 





This stamping is one of thousands devel- 


oped and manufactured by the engineering team of 


Wallace Barnes. Although it is small, it has an im- 
portant part to play in the end product. It must be 
exactly right in design, temper, and performance 
characteristics to function positively and reliably in 
the product in which it is used. 

To be sure your stampings are 
exactly right, get the benefit of Wallace Barnes’ 500 


man-vears of experience in the specialized field of 


small stampings and springs. 

Modern tool-making and production facili- 
ties are your assurance that each and every stamping 
will meet your specifications. 

From creative engineering to prompt 
delivery ... you can depend on Wallace Barnes. 


Send for your FREE copy of “Pocket Guide to 
Springs and Other Things”. A pictorial guide 
of our products and services. 


The Wallace 
Barnes 
Company Ltd. 


Subsidiary of 


Associated Spring 
Corporation 

Hamilton, Ontario 
Pointe Claire, Que. 


Sales Agent: E. A. Tipping Sales Ltd., 


Winnipeg—Vancouver (Richmond) 
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Not much heavier than some of the “‘baby-elephant-size” 
appliances and industrial machinery products shipped safely 
in heavy-duty Hygrade Corrugated Containers. 


Only corrugated offers the ideal packaging combination of 
economy, strength, rigidity and lightness. Hygrade’s designers 
and engineers create corrugated containers that trim shipping 
costs, while providing good protection and clearer brand 
identification. 





“For containers designed to go places’, check with your 
nearest Hygrade Sales Office. 


Plants: London — Toronto — Montreal — St. John’s, Nfld. 


HYGRADE CONTAINERS LIMITED 





A subsidiary of 


CANADIAN INTERNATIONAL PAPER 
COMPANY 
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"SPEGIALS’ 


for 


INDUSTRY 


© Produced economically to customer requirements! 


STELCO COLD HEADING 
Five of the pieces shown above 
are produced by cold heading 
plus additional secondary 
operations. 

Starting with wire of any 
forgeable metal up to 1” in 
diameter, Stelco can upset It 
to at least 4!2 times its original 
diameter to produce contoured 
components for industry. 


THE 


> comme 
% > | 


Winnipeg, Edmonton, Vancouver. 


Cost reductions of 40% and higher are not unusual when a part is 
produced by cold heading or hot forming, with secondary opera- 
tions where necessary, rather than by machining. This saving is 
realized because material scrap loss is avoided and production 
rates are increased. 

Frequently “special” fastener requirements can be met by simple 
design changes or additional operations to standard items already 
in normal production, and Stelco will carry long run “repetitive 
specials” in stock to provide a ready source of supply. 

Consult Stelco’s Engineers on the production and design of 
“Special” Fasteners or parts to your own requirements. Sales 
Offices are established from coast to coast to serve you. 


STEEL COMPANY OF CANADA, LIMITED 


Executive Offices: Hamilton and Montreal 


Sales Offices: Halifax, Saint John, Montreal, Ottawa, Toronto, Hamilton, London, Windsor, 


1 J.C. Pratt & Co. Limited, St. John’s, Newfoundland. 
59192.8 
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In the modern laboratories of Northern Electric, new concepts in com- 
munications are constantly taking shape. Each project is approached with 
vigour, as a new and challenging venture, by a skilled research and de- 
velopment team — a group of men who keep their minds poised and 
eager to pioneer new techniques and improve established products — 
transistors, electronics, microwaves, carriers, video and audio. 


At Northern Electric, research and development are setting the pace in 
the science of communications. 


Research and Development Laboratories 
Northern Electric 


COMPANY LIMITED 
SERVES YOU BEST 
i onemeneeneteiematell 
6660-13 
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BUILD IN STRENGTH, DURABILITY AT LOWER COST 
with 3M Adhesives, Coatings and Sealers 


ROLL-ON SEALER. You just roll on 3M Brand Sealer EC-1202, 
apply the next metal section, then, fasten mechanically 
through the sealer. It’s fabric-reinforced, neither shrinks 
nor stretches. With minimum labour and equipment, you 
get a durable, uniform seal that shuts out weather, dust 
and moisture. 


‘ 


RESISTS PLASTICIZERS. Sure bonding of nitrile rubber and 
viny] plastics to metal is possible with 3M Brand Adhesive 
EC-847. This fast-drying, high-strength adhesive has ex- 
ceptional resistance to many types of aggressive plasti- 
cizers, oils and fuels. Because of excellent adhesion to steel, 
aluminum, wood and leather, it serves countless uses. 


SEE WHAT 3M ADHESIVES CAN DO FOR YOU! These are but four 
examples of ways 3M Adhesive Research is helping indus- 
try improve products and cut production time and cost. 
Look to 3M for the broadest range of adhesives, coatings 
and sealers experience. 


MINNESOTA MINING AND MANUFACTURING 
OF CANADA LIMITED * LONDON, CANADA 


: a ~~ 
... where research is the key to tomorrow ‘Qa 


Sales Offices: Halifax * Montreal ¢ Toronto « Winnipeg * Calgary « Vancouver 
Resident Salesmen: Saint John * Quebec City * Ottawa ¢ Hamilton ¢ Sudbury 





COLD SANDWICH BONDING. 3M Brand adhesive EC-1357 makes 
it possible for you to bond sandwich panels with a nip 
roller or cold press. You need no clamps or heated presses 
to complete tough core-to-skin bonds that resist moisture 
and high and low temperatures. This one adhesive bonds a 
variety of sandwich materials quickly and economically. 











DAMPS VIBRATION. One pass with a spray gun is all it takes to 
damp vibration of these movable wall partitions with 3M 
Brand Coating EC-1034. Heavy-bodied EC-1034 provides 
an easy answer wherever sound, air or machinery move- 
ment makes metal hum or rattle. What’s more, it’s moisture- 
proof, abrasion-resistant ... protects metal and insulation. 


Minnesota Mining and Manufacturing of Canada Limited, 
Box 757, London, Ontario. 


Gentlemen: Please supply further information on your products: 


[] EC-1202 C] EC-1357 C] EC-847 C] EC-1034 


Please have a representative call regarding other products CJ 


NAME.... 








4 


For further information mark No. 138 on Readers’ Service Card 


22 


DESIGN ENGINEERING OCTOBER 1960 





New Facilities 


Modern, precision equipment at Hoover 
assures top quality and fast delivery 


New operational methods and facilities 
enable Hoover to offer a die-casting 
service that is second to none. This ex- 
pansion is reflected throughout the 
entire Casting Division. 

From design-engineering to final in- 
spection the emphasis at Hoover is on 
modern methods, efficient equipment 
and careful craftsmanship. 


Hoover’s die-casting section (above) 
has machines with ratings up to 600 
tons, that can produce aluminum die- 
castings in quantity from the smallest 
practical size up to 14” x 14”. 

Trimming, finishing, buffing, machin- 
ing and painting facilities (partially pic- 


tured below) enable Hoover to deliver 
castings in every state of finish, from 
**as-cast’’ to the finest commercial 
surfaces. 

Scientific sampling and thorough test- 
ing of finished castings assure consist- 
ently high quality and strict adherence 
to specifications. 

When should die-castings be used? 
There is no simple answer to this ques- 
tion. Generally speaking, die-castings 
should be used when reduced machin- 
ing costs, intricate shapes, economy, 
attractive appearance and durability 
are factors. 

Contact Hoover Die-Casting Divi- 
sion to learn if this precision technique 
will cut your costs. 


Send for this 
FREE 
DIE-CASTINGS 
HANDBOOK 


This informative bulletin on aluminum die- 
casting will guide you in choosing alloys, 
and in the design of castings. Hints are 
included to help you take advantage of 
the die-casting process. You will also be 
interested in a detailed picture story that 
traces the production of die-castings from 
drawing board to final inspection. Write to 


HOOVER 


Die-Casting Division, 
Hamilton, Ontario 


HOOVER 


has the 


DIE-CASTING 


to produce 
castings at 
lowest costs 


Hoover engineers have a tremen- 
dous fund of specialized experi- 
ence in die-casting. Their knowledge 
is at your disposal. They welcome 
the opportunity to discuss your 
die-casting problems, and to assist 
in the design of components that 
will cut your costs and improve 
your product. 


HOOVER 


DIE-CASTINGS 
@ 
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MICRO SWITCH Precision Switches. 





LIGHTED PUSHBUTTON SWITCHES—micro switcu manu- maintained, alternate-action and magnetically held versions. 
factures a complete line of lighted pushbutton switches Up to 4-pole double-throw circuitry.and a choice of button 
that saves wiring, cuts panel space. Available in momentary, sizes, shapes and colors. Write for Catalog 67. 


ONE COMPLETE SWITCH SOURCE 


when you must be sure of Precision and Reliability 
i 


~ a eeeeeeee SUBMINIATURE TOGGLE—Perfect combination of high capacity and small 


size. Part of a complete line of toggles, including hermetically sealed 
models, multiple unit toggle assemblies and virtually any type of circuit 
arrangement you may need. Write for Catalog 73. 


eeeeceee OM’ SERIES—Small size, light weight and high electrical capacity. May 
be assembled into auxiliary actuator brackets, gang-mounted or used in 
pushbutton assemblies and rotary selectors. Precise operation and long 
life. Also available sealed in metal housings. Write for Catalog 63. 


eeeeeeee SUBMINIATURE MERCURY SWITCH—Ideal for locations where a minimum 
of operating energy is available. MICRO SWITCH manufactures over 1,000 
different types of mercury switches, including enclosed models sealed in 
a resilient material with a protective case to guard against shock and vibra- 
tion. Write for Catalog 90. 


eccceecee SEALED SUBMINIATURE—‘‘SE” switches are available in 3 different circuit 
designs, with environment-free seal, corrosion-resistant aluminum hous- 
ing. A smaller “XE” version now available is the smallest and lightest 
environment-free switch available. Write for catalog 78. 


eecesee es SUB-SUBMINIATURE SWITCHES—Smallest single-pole double-throw, 


snap-action switches available, yet have ample electrical capacity and will 
give long, precise service. Write for Catalog 63. 


For further information on these switches or for expert advice on any switching 
problem, call your nearest Honeywell office or write Honeywell Controls Limited, 
Precision Components Division, Toronto 17, Ontario. 


Honeywell 


J «MICRO SWITCH Precision Switches 
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IMPERIAL 


Engineering and Data File 


HYTRON 


HOSE 


FAR GREATER FLEX-IMPULSE CAPACITY... 
IMPROVED PRESSURE HOSE PERFORMANCE 


Imperial unveils a completely new con- 
cept in pressure hose — opening new 
opportunities in hydraulic and pneu- 
matic circuitry design, bringing new 
economies and advantages to thousands 
of other hose applications. 

Hytron was created to solve many of 
the problems encountered in using 
S.A.E. types 100R1 and 100R5 hose. It 
radically reduces hose size and weight, 
offering smaller O.D. for equivalent 
pressure capacity and I.D. 


Flex-Impulse Test Results 


Hytron superiority under punishing 
flex-impulse conditions has been clearly 
demonstrated. Comparable 24” lengths 
of hose with couplings were subjected 
to cycles from 0 psi to 3500 psi at one- 
second intervals, Simultaneously they 
were flexed at 60 times per minute. 
After 57.4 hours the S.A.E. 100R5 
single wire braid rubber hose burst 
near a coupling. It took 415.5 hours — 


over seven times as long — before the 
Hytron hose failed. 


Note that there is no wire braid in 
Hytron hose. This eliminates one of 
the major causes of fatigue failure. 
Hytron is 80% lighter in weight, and, 
unlike wire braid rubber hose, retains 
virtually all of its flexibility under 
pressure. 

Imperial Hytron hose operates in a 
burst pressure range from 9000 to 12,000 
psi, depending on size and tempera- 
ture, It is recommended for continuous 


Z 


service with fluids from —40 to 225°F, 
and for intermittent service to 250°F. 
Hytron is unaffected by nonflammable 
hydraulic fluids up to 180°F and flam- 
mable fluids up to 225°F. 

Hytron hose is available in excep- 
tionally long lengths, Furnished as 
factory-made assemblies, or with easy- 
to-install reusable couplings. Hytron 
couplings are of a new design that 
greatly minimizes flow restriction, offer- 
ing up to 157% greater flow capacity. 


IT’S IN THE BOOK 


A new engineering 
report on Hytron 
hose and couplings 
contains detailed 
test results and 
performance figures. 
Send for your 

copy of Form 

No. NEPR-500 today. 


IMPERIAL BRASS MFG. CO. 
(Canada) Limited 
Dept. DE 100 
18 Hook Avenue, Toronto, Ontario 
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A self-oscillating vibration apparatus de- 
signed for fatigue testing of mechanical 
components and turbine blades. 


EXPORTED by 


KOVO 


PRAHA - CZECHOSLOVAKIA 
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APPEAL 


=—" us with 
Soe Sm A lustrous, 
- lasting finish of 
Niekel-Chrome Plating 
on any basis metal 


~ : This means you can now combine the 
Refrigerator beauty and protection of Nickel-Chrome 


Shelves— Plating with the many special 
properties—performance, fabricability 
and practical cost—of a wide variety 
of other metals. Whatever basis material 
you choose for your product, Nickel- 
Chrome Plating will give it lustrous, 
matching beauty with brilliant 

Htectric Oven blue-white colour . . . beauty with 
outstanding durability. Nickel-Chrome 
Plating to specification protects 
basis metals from rust and corrosion, 
nicks and scratches. Creates lustrous, 
lasting beauty . . . with the eye appeal 
that makes for sales appeal. Write 
for a free copy of “Quality Plating.” 


THE 


INTERNATIONAL 
NICKEL a 


COMPANY OF CANADA, LIMITED £nQ, 


SS YONGE STREET, TORONTO 


Food Sheer 
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appearances are not deceiving 
THIS P&B 10-AMP RELAY IS AS RELIABLE AS IT LOOKS 


Our AB relay looks rugged .. . and it is. You can specify it for 
10 amp switching and confidently expect 100,000 cycles. Yet it 
is compact, easily mounted, and does not require special han- 
dling. Installation is simple, using your preference of screw 


ABC Series—AB series can be sup- 
plied enclosed in sturdy metal dust 
cover, 13444” x 2752” x 23/42”. 


terminals (adapters), quick connects, 
or dip soldering. 

Designers specify the AB for air 
conditioners and other products where 
dependable, continual service is 
paramount. 

These standard AB and ABC relays 
are listed by Underwriters’ Labora- 
tories and Canadian Standards 
Association: 


Type Arra:gements Type 
AB7AY DPST-NO 
AB8AY DPST-NC 
ABLIAY DPDT ABCIIAY DPDT 
Coil voltages: 6, 12, 24, 115 and 230 volts AC, 50/60 cycle. 


Contact rating 19 amps, 115 volts AC or 5 amps, 
230 volts AC noninductive. 


U/L File E-29244 CSA No. 15734 
Write for complete data or contact 
your nearest P&B sales engineer. 


Arrangements 


AB AND ABC RELAYS 
ENGINEERING DATA 


GENERAL: 

Insulation Resistance: 100 megohms minimum. 

Life: 3 million cycles (mechanical). 

Breakdown Voltage: 1500 volts rms between 

all elements and ground. 

Temperature Range: DC: —55 to +45°C. 
AC: —55 to +45°C. 

Weight: AB—5 ozs. ABC—7 ozs. 

Terminals: Fit 4” quick-connect terminals, 

or may be applied to printed circuits 

using dip soldering. Screw adapters 

furnished on request. 

Enclosure: ABC: Heavy duty dust cover. 

Dimensions: 1344” x 22542” x 2342”. 

CONTACTS: 

Arrangements: DPDT 

Material: 4” dia. silver. Other materials 

available. 

Load: 5 amps at 230 volts AC or 10 amps 

at 115 volts AC noninductive. 

10 amps at 28 volts DC. 


COIL: 


Voltage: DC: 6 to 110 volts. 
AC: 6 to 230 volts. 


(2) a 


Power: DC: 2 watts nominal. 
AC: 6.4 volt-amps. 
Resistance: 35,000 ohms max. 
Duty: Continuous: DC coils will withstand 
6 watts at +25°C. 
MOUNTINGS: 
AB: Two 8-32 tapped holes on i centers. 
ABC: One 8-32 stud %” long and 
locating tab. 


P & B STANDARD RELAYS 
ARE AVAILABLE AT YOUR LOCAL 
ELECTRONIC PARTS DISTRIBUTOR 


POTTER & BRUMFIELD CANADA LTD. 


GUELPH, ONTARIO 
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FIBERGLAS 
REINFORCED 
PLASTICS 


When you cut manufacturing costs, shipping 
costs and at the same time improve the product this 
makes business sense. And this is why more and 
more manufacturers are using F.R.P. today. 
With a strength-weight ratio greater than any 
other known material, F.R.P. makes it possible to 
fabricate lightweight articles of amazing strength 
and durability. To find out more about F.R.P. 
simply get in touch with any of the offices of 





FIBERGLAS CANADA LIMITED 
GENERAL SALES OFFICES: 
LOM ada lol-m—)4a-1-) om Mol aolah do Pm @lahs-ta le) 
BRANCH OFFICES: HALIFAX - MONTREAL - OTTAWA 
TORONTO - LONDON - WINNIPEG - VANCOUVER 





case history of the month 


BEE WE =. Govan 
a * De 


F.R.P. TANK TRUCK 

bualt by 

Canbar Industrial Plastics 
saves weight, cuts 

hauling costs 


It’s elementary. If you want to cut 
hauling costs, cut weight. The greater the 
weight, the higher your fuel costs, the 
greater the wear and tear on equipment 
and moving parts. 


How about a tank truck made entirely of 
FIBERGLAS REINFORCED PLASTIC? So much 
lighter than metal that you can carry a 
greater live load at less cost per load. 

That’s why St. Lawrence Starch Company 
hauls glucose in tank trucks made entirely of 
FIBERGLAS REINFORCED PLASTIC. 


Built by Canbar Industriai Plastics Division 
of Canada Barrels and Kegs Limited, 
Waterloo, Ontario, in conjunction with 
Brantford Coach & Body Ltd., 

the total weight of the truck is only 

10,700 lbs. and it has a capacity 

of 2,750 gallons in 3 bulk head 
compartments. A metal truck of the 

same capacity would weigh 

approximately 16,000 lbs. 


*T.M. Reg’d. 
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Designed for Compactness... 
Torrington Needle Bearings 


Simpler, more compact design is possible wherever Torrington Needle 
Bearings are put to work in eliminating friction problems. 


These outstanding bearings offer a higher radial load capacity 
than any other bearing of comparable size. They are more compact, 
lighter in weight, and are lower in unit cost. The full complement of 
small-diameter precision rollers insures exceptional antifriction per- 
formance and long, maintenance-free service life. The turned-in lips 
on the outer shell guarantee positive roller retention. Installation and 
assembly are fast, simple, economical. 


The unmatched design and production advantages of Torrington 
Needle Bearings have been proved in applications ranging from office 
machines to automobiles, washing machines to earth-moving machinery. 
Give your product the benefit of our antifriction know-how. Write or 
call Torrington—maker of every basic type of antifriction bearing. 




















TORRINGTON NEEDLE 
BEARINGS FEATURE: 
Full complement of retained 

rollers 


Unequalled radial load ca- 
pacity 

Low coefficient of starting 
and running friction 


e Low unit cost 
e Long service life 
e Compactness and light 


weight 

Run directly on hardened 
shafts 

Permit use of larger and 
stiffer shafts 








progress through precision TORRINGTON BEARINGS 
THE TORRIN GTON COM PANY, LTB. 925 Millwood Road, Toronto 2, Ontario 
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... ALLOY IRON CASTINGS, FOR LONGER WEAR, GREATER ECONOMY 


This manifold, a Ni Resist Type 3 alloy iron casting produced in quantity by Canada Iron, is used in the 
exhaust system of diesel engines, built by Dominion Engineering Works Limited. 

You’re sure of superior castings in the best and most suitable grade of metal when you work with Canada 
Iron. Our technology in the use of alloy irons... Ni-Hard, Ni-Resist, Ductile Ni-Resist, plus a wide range 
of Ductile (Nodular) and DOMITE* gray irons . . . assures you of quality castings for your specific require- 
ments. Check with your Canada Iron man now. 


m4 Cc el I SALES OFFICES 
Cj] CUFiGCiGics SAFOTL  montrReEaL-—221 Sun Life Building 
UNiversity 6-7841 
é Cr Ss TT a | > Ss QUEBEC—100 d’Youville St. 
CANADA IRON FOUNDRIES, LIMITED  LAfontaine 3-4590 


TORONTO—169 Eastern Avenue MEMBER 
EMpire 3-8801 


*Trade Mark Registered 
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as versatile as your imagination... 


TUBING 


New advancements — new improvements in your products are 
limited only by the boundaries of creative imagination. You'll 
find that versatile welded steel tubing, fabricated for you by 
Standard Tube, can solve your design problems. 


Let us help you with imaginative design planning for your 
products. 


Aluminum Sheet, 
Bar, Extrusions, 


tices “Sym STANDARD TUBE AND T.1. LIMITED 


quenmy. WOODSTOCK - HAMILTON - TORONTO - OTTAWA - MONTREAL - VANCOUVER 


K2189 
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Design Notes on Fluid Power 


RELEASE No. 2: 


One of the problems in designing a hydraulic layout is 
to avoid heat gain. Heat is created whenever we build 
up pressure in the oil, but do not use this pressure to 
do work. The heat is produced in the following way: 
when the oil is allowed to spill over a relief valve, it 
escapes into the return line at very high velocity. 
Frictional forces decelerate the oil, and change the 
kinetic energy into heat energy. The same process oc- 
curs wherever you have an internal leak: across spool 
valves, through the case drain of the pump, across the 
piston seals of cylinders, etc. 


When an accumulator circuit is used, the oil is stored 
at a pressure higher than that required to do the work. 
The difference between stored pressure and working 
pressure becomes heat. If an accumulator is used to 
extend a cylinder under no load, most of the stored 
pressure energy is converted into heat. 


Hydraulic oil will become oxydized with time. At 
130°F, a good grade oil will last one year or more 
before the oxydation has impaired its lubricating char- 
acteristics. For every additional 19°F operating tem- 
perature, the life of the oil is reduced by one-half. 


HAND WHEEL 


C 


LOCKING LEVER ~ d 


- CAM PLATE 


CREEP PLATE 
PISTON SHOE 
: j CYLINDER BARREL 


ADJUSTING KNOB 


LOCK NUT 
PISTON 


BEARINGS 


HANGER — 


“HEAT IN HYDRAULIC SYSTEMS” 


(Thus oil at 149°F should be good for six months, at 
168°F, for 3 months). There are two ways of keeping 
the oil cool in order to lengthen its useful life: 


1—Use an oil cooler 
2—Design the circuit to reduce the heat gain. 


Thus, when you operate only one cylinder or moior, 
use an open-center valve, which unloads the pump when 
pressure is not required. If you have two or more 
actuators, and need to operate only one at a time, use 
open-center valves in tandem. 


In other cases, use an unloading valve, with an accu- 
mulator to maintain system pressure, thus avoiding 
rapid cycling of the unloader. Of course, the ideal 
solution is to use a variable-volume, pressure-compen- 
sated pump; although the most expensive solution, it is 
also the best from just about every point of view. 


When working at pressures up to 2,000 psi, use a reser- 
voir of a capacity at least three times the pump delivery 
in gpm. At higher pressures, use a larger reservoir, four 
to five times pump capacity. This provides better heat 
dissipation, and improves deaeration of the oil. 


INDICATOR ASSY 








HANGER HOUSING PORT BLOCK & FLANGE 


Variable-delivery, pressure-compensated pump. 
The compensator is set for the maximum operat- 
ing pressure. The pump delivers full output until 
set pressure is reached; at this time, the output 
is reduced to exactly that required to maintain 
this pressure. 


Waterman pilot-operated un- 
loading valve. Available for 
flows up to 35 gpm, 3000 psi. 


Fluid Controls unloading valve, 
with built-in check valve and ad- 
justable differential. To 12 gpm, 
3000 psi. Can also be used to pilot 
a venting-type relief valve. 


MONTREAL 
Repair and overhaul of all hydraulic and 


aA TINE 
T. Ook CO N_T_O 


pneumatic components at Montreal 


ROUSSEAU CONTROLS LTD. 


640 Decourcelle St., Montreal 30, P.Q. 
2149 Yonge Street, Toronto 7, Ont. 
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SEALMASTER'S 2ia1t2d 


LABYRINTH SEAL 








Cutaway view of SEAL- 
MASTER Pillow Block. 








34 


FELT LINED 
STEEL 
FLINGER 


INNER SEAL 


ZONE HARDENING 
+ assures posi- 
tive race to shaft 
holding power. Re- 
duces corrosion. 


LAND RIDDEN BALL 
RETAINER . . . mini- 
mizes ball wear, 
traps grease and 
prevents “churning.” 


PREVENTS ENTRY OF DUST AND DIRT AND 
RETAINS PROPER AMOUNT OF LUBRICANT FOR 
LONG BEARING LIFE! 

Ability of SEALMASTER Ball Bearing Units to perform smoothly 
amid conditions of dust, dirt and grime, is largely due to the 
design of the Sealmaster patented Labyrinth Seal. Consisting of 
felt-lined steel flingers rotating in labyrinth, the SEALMASTER 
Seal prevents entry of dirt and dust into the bearing unit and 
retains the lubricant within the ball path area. A feature you will 
want in the bearing units you specify. Remember — there is only 
one SEALMASTER Seal — most copied because it's most effective. 


v7 14 THIS EXCLUSIVE COMBINATION 
aos _—OOF:«*FEATURES! 


10 


LOCKING PIN & PER- 
IMETER DIMPLE... 
prevents rotation of 
outer race, assures 
positive lubrication. 


KEEP "EM ROLLING WITH SMOOTH PERFORMANCE AT EVERY TURN! 


MACHINE 


TEXTILE FARM 


K 
Ps er 


Z 


CONVEYORS 





TOOLS INDUSTRY 
SEALMASTER qual- Clean, fast produc- 
ity pays off where tion is assured with 
the trend is to con- SEALMASTER Bear- 
tinuous, fast, auto- ings. 
matic equipment. 


MACHINERY 
SEALMASTER Ball 
Bearing Units keep 
dust and dirt out, 
lubricant in—a 
feature Farm Ma- 
chinery demands. 


SEALMASTER Ball 
Bearing Units are 
featured by manu- 
facturers of many 
types of conveyors. 


AIR 
CONDITIONING 
Quiet, trouble-free 
performance is as- 
sured with SEAL- 
MASTER. Find out 
about new rubber 
mounted units. 


Write for Sulletin 454 


eS} 


For further information mark No. 150 on Readers’ Service Card 
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CONSTRUCTION 
MACHINERY 
SEALMASTER Ball 
Bearing Units pro- 
vide the features for 
gruelling perform- 
ance in construction 
and materials han- 

dling equipment. 


$-278-C 


SEALMASTER BEARINGS a piwvision oF STEPHENS-ADAMSON MFG. CO. OF CANADA LTD., BELLEVILLE, ONTARIO 














2-way and 3-way 
Solenoid Valves 


SKINNER 


cela alte |aMmicoy) Amal-t-\a'mreleis mm ialeleliegt-| meri 





Skinner combines unique diaphragm 
assembly and V5 solenoid 
operator in new L Series valves 


Skinner has now combined its 
famous V5 solenoid operator with 
a unique diaphragm assembly in 
a new line of two-way and three- 
way valves—the versatile L Series. 

Unusually long life is assured 
by this new diaphragm assembly. 


The 3-way diaphragm consists of 


two tough laminates of nylon 
fabric coated with a Buna-N rub- 
ber separated by a thin Teflon 
disk. The assembly is virtually 
100% supported in the open and 
closed positions with only a very 


Low cost 2-way and 3-way valves to meet your high flow 


small area exposed to pressure 
differential during operation. Life 
tests show that this type of di- 
aphragm far out-performs all 
others tested. 

The two-way diaphragm and 
spindle assembly supports a seal 
retainer and soft, synthetic seal 
which provides bubbletight seal- 
ing of the main orifice. This seal 
fits on a shoulder which extends 
beyond the seat and helps to 
cushion the closing motion—thus 
minimizing water-hammer. 


Skinner L Series solenoid valves 
feature forged naval brass bodies, 
stainless steel and brass internal 
parts. They are available nor- 
mally closed, normally open and 
directional control in standard 
and explosion-proof construction. 

In addition to the many exclu- 
sive features, these Skinner valves 
are low in price, and with one 


A—Transparent view of normally closed 3-way solenoid valve 
B—Front view of diaphragm assembly 
C—Spindle seal retainer and diaphragm assembly 


industrial requirements 


model—a 2-way normally closed 
valve—available at especially low 
budget cost. 

All 3-way and 2-way normally 
open valves are supplied with a 
piped exhaust return. For cata- 
logs and complete information, 
contact a Skinner Distributor 
listed in the Yellow Pages or 
write us at the address below. 


SKINNER L SERIES SPECIFICATIONS 
TWO-WAY 





THREE-WAY 





Pipe Sizes, NPTF Me Gk a 
Orifice Sizes ee ee 
Operating | 


x" y,” yA” 
%” y,", yy,” 








Minimum 5 PSI 5 PSI (%” 10 PSI) 


Pressure aden 150 PSI 150 PSI 


Differential 





Position Normally closed, 
Normally open 


Normally closed, 
Normally open, 
Directional control 


Leakage Bubbletight Bubbletight 


Temperature Range Minus 40°F to Minus 40°F to 
(Ambient and Media) plus 180°F plus 180°F 
*has 2” orifice 











Cutaway views of 2-way and 3-way valves showing 
how the unique diaphragm assembly and solenoid 
operator are combined in these new valves. 





When you specify solenoid valves, specify Skinner. Skinner solenoid valves are distributed nationally. 


(O)SHINNER vi 


THE CREST OF QUALITY 


PRINTED iN U. S. A. 





CHEMICAL RESISTANCE — Hose with tube of “Hypalon” 


carries sulphuric acid and shows no internal damage in over 
two years of service. “‘Hypalon”’ resists strong oxidizing chemicals. 


COLORABILITY — Auto door strips with coating of “Hypalon” 
in wide range of light, stable, matching colors are protected 
against ozone, sunlight and weather. 





OZONE RESISTANCE — “Hypalon’s” resistance to ozone is 
amazing! Compounds have been unaffected by the highest 
ozone concentrations producible in commercial generations. 


ABRASION RESISTANCE — Calender roll with cover made of 
“Hypalon” resists heat and abrasion. Service life of roll is 
lengthened ten times over previously used rubber compounds. 


New Synthetic Rubber — 
‘“‘Hypalon” Helps 

Make Colorful Products 
that Perform Better. 


“Hypalon” is a relatively new Du Pont synthetic rubber. 
Its outstanding properties actually put it in a class by itself. 
“Hypalon” has extraordinary resistance to oxidation by 
sunlight and weather. It is completely ozone-proof. It resists 
heat and oxidizing chemicals. 

One of the most unique characteristics of ““Hypalon” is that 
it can be compounded into white or an unlimited range of 
colored compounds stable to sunlight exposure. Solution 
coatings in color are also available. These suggest a wide 
variety of product applications. 

In addition to the properties illustrated at the left, other 
important qualities of “Hypalon” are: 


WEATHER RESISTANCE — Bright-colored products made with 
“Hypalon” retain their color in all kinds of weather. 
ELECTRICAL CHARACTERISTICS — Good dielectric strength; 
dielectric constant and power factor for service up to 600 volts. 
HARDNESS — Products made with “Hypalon” range from 55 to 95 
(Shore Durometer A) 

HEAT RESISTANCE — Better than that of other general purpose 
rubbers at 121° C. — 149° C. continuously and up to 177° C. inter- 
mittently. 

FLAME RESISTANCE — “Hypalon”’ will not propagate flame and is 
self-extinguishing when flame is removed. 

LOW TEMPERATURE Most compositions retain flexibility in 
range of -34° C. to -—40° C. and have been formulated to resist —44° C. 


FLEXIBILITY — Excellent with outstanding resistance to cracking. 


You can get your regular copy of ‘Elastomers Notebook’’, and more 
information about “Hypalon” by writing to: 


Du Pont of Canada Ltd., 85 Eglinton Ave. East, Toronto, Ontario. 


CANADA 
Better Things for Better Living... through Chemistry 


NEOPRENE 
HYPALON* 
VITON* 
ADIPRENE* 


Myth Ye} \1 a ELASTOMERS: 


*Registered trademark of E. 1, du Pont de Nemours and Co. (Inc.) 


For further information mark No. 123 on Readers’ Service Card 
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ALBION CASTER NEWS 


IDEAS THAT MAY BE HELPFUL TO YOU — PRESENTED BY YOUR ALBION DISTRIBUTOR 





HOW TO MAKE A PORTABLE CONVEYOR 
STAY PUT — Easily done with firm grip- 
ping Albion toe-operated wheel brakes 
fitted to rugged Albion “TT” Casters 
as used on this portable conveyor for 
handling bagged sugar. No. 61201. 





High Capacity 
Albion Caster 
For Slow-Moving 
Equipment 


Designed for high capacity, slow speed 
requirements, this Series 91 Super 
Duty Caster has a capacity of 8,000 
pounds when equipped with Timken 
bearings or 4,000 to 6,000 pounds with 
Hyatt type bearings. Drop-forged steel 
wheels for use on this caster are avail- 
able in sizes from 6” to 10” diameter, 
21,” to 3” width. No. 61202. 





Albion Caster 
With 101 (or more) 
practical uses 


For special attachment problems, an 
angle iron bracket can easily be welded 
to the forged steel top plate. This pro- 
vides a simple, economical solution for 
attaching casters to benches, scaffold- 
ing, racks, etc. Albion casters more 
than meet your requirements for all 
phases of service . . . and price. 


WANT MORE DETAILS? 
Just check the item number below and 
mail this coupon to: 

UNITED STEEL CORPORATION LIMITED, 
58 Pelham Avenue, Toronto 9 


CNo. 61201 ~—[ No. 61202 
1 No. 61204 


0 No. 61203 
(No. 61205 


NAME 

TITLE 

COMPANY 

ADDRESS 

cl Ae Bic sh 4p 





NEW SANITARY CASTER RUNS CLEAN - | 
STAYS CLEAN— MEETS INDUSTRY CODES | 





A complete line of 
Albion sealed sani- 
tary casters, devel- 
oped specifically for 


food handling and | 


processing plants, 

hospitals, pharma- 

ceutical houses and 

other places where 

i casio . cleanliness is 
THE NEW Atsion _-eSSential. 
SANITARY CASTER ; 
The unique new 


design of these casters makes sani- 


tary maintenance simple and easy. | 


The need for periodic lubrication 
due to grease loss or entry of foreign 
matter has been eliminated. 


All Albion Sanitary Casters are sup- 
plied with straight-sided, molded 
Texite wheels. Texite wheels com- 


bine high capacity with the advan- | 


tages of better floor protection. 
Albion Sanitary Casters resist mild 
acids, operate perfectly in almost 
any temperature range and remain 
clean, smooth and sanitary. 

No. 61204. 





YOUR LOCAL ALBION DISTRIBUTOR 
OFFERS FAST, ONE-SOURCE SERVICE 


He’s a materials handling expert 
with the right Albion caster for be 
mobile equipment needs . rob- 
ably available in stock. You'll find 
him listed under “CASTERS” in 
the Yellow Pages. Call him with 
confidence for the finest service. 





| NEW TREAD OUTWEARS 
RUBBER UP TO 5-TO-1 











| Alathane is the name of a new poly- 
urethane elastomer material that has 
| the load-carrying capacity of steel 
wheels plus floor protecting quali- 
ties, quietness and resilience. Ala- 
thane wheels have many times the 
| abrasion-resistance of rubber or 
plastic wheels and are chemically 
inert, non-sparking, non-conductive 
and noiseless. 6” to 12” wheel dia- 
meters — swivel or rigid casters. 
No. 61205. 


Albion Caster Division 


CORPORATION LIMITED 





For further information mark No. 155 on Readers’ Service Card 
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CHOOSE THE GASKET 
FOR THE JOB 


Garlock can furnish an extensive line 
of gasketing materials to meet a wide 
range “6 service —— —— 
your sheet or cut gaskets from the 
GASKETS following: GARLOCK 7021 synthetic 
= : rubber and long fibre asbestos, supe- 
in Design Paty: A oil service at 700° 3 ; 
. . OCK 7228 high quality neo- 
Engineering prene and long fibre asbestos, for 
gasoline, naphtha, benzine and other 
hazardous liquids and solvents, tem- 
perature to 300° F; GARLOCK 8748 
Buna-N binder and long fibre asbestos, 
an outstanding gasketing material for 
carburetor service, temperatures to 
500° F; GARLOCK 7705 synthetic 
rubber with blue African asbestos 
fibre, excellent against hot and cold 
mineral acid; GARLOCK 900 long 
fibre asbestos with synthetic binder, 
for service against steam, gas, air, 
temperatures to 700° F; GARLOCK 
7772, long fibre asbestos with syn- 
thetic binder, white in color, for serv- 
ice in chemical and petrochemical 
process equipment where leeching is a 
problem, temperatures to 700° F. 
Other gasketing materials available to 
meet your specific requirements. 


For corrosives at extreme temperatures, 
Garlock offers Teflon* gaskets in a 
variety of styles. SOLID TEFLON 
GASKETS for use on A.S.A. metal- 
to-metal flanges are chemically inert, 
tough, non-adhesive at temperatures 
from —110° F to +500° F. Furnished 
in ring or full face sizes for all standard 
pipe sizes from 1” to 12”. Will with- 
stand pressures up to 300 psi. TEF- 
LON-JACKETED GASKETS offer 
the advantage of using Teflon without 
sacrificing resiliency and deforma- 
bility. Applied widely to glass-lined 
emi ch ai —s metal —_— 
High temperature gaskets come in sheet form (upper left) or cut giass pipe Bangs and fittings. Fi aus 
tcc right); Teflon gaskets are available solid (lower left) or are available in all types of gasketing 
lecketed Wower rightl. materials. SPECIAL TEFLON GAS- 
KETS of all shapes can be furnished 
to your drawing or template. Catalog 
AD-154. 


GA RLOC HK 


Discuss gasketing with your local 
Garlock representative. You'll find 
him at the nearest of Garlock’s 26 
sales offices and warehouses through- 
out the United States and Canada. 
Or, write Garlock of Canada Ltd. 


General Offices: Toronto, Ont. 


Branch Offices: Hamilton, Montreal, 
Winnipeg, Edmonton, Vancouver 


Plastics Div.: United States Gasket 
Company 


Order from the Garlock 2,000 .. . two 
thousand different styles of Packings, 
Gaskets, Seals, Molded & Extruded 
Rubber, Plastic Products 


*DuPont Trademark for TFE Fivorocarbon Resin 


For further information mark No. 126 on Readers’ Service Card 
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How to Make a Linkage 


SPHERICAL BEARING 


oan Oe © ee an, ie 2 


Quick and simple, yet highly effective linkage assemblies are pos- 
sible with one female threaded and one male threaded Unibal rod 
end. There is practically no limit to the length of linkages possible. 


The misaligned distance between centers is 
quickly and infinitely adjustable using right and 
left hand threaded Unibals and an appropriately 
threaded shaft, using jam nuts to secure the 
adjustment. 





A male and a female Unibal with no ex- 
tender rod between connect the crank arm 
and the plunger moving in the pump 
frame, easily compensating for the mis- 
alignment. ” . 








There are many ways to use Heim Unibal Rod Ends. If you need 
engineering or design help, it is available through our engineering 
department. 











Write for list of distributors and the complete catalog... 


RM BEARINGS CANADA LTD. 


QUEBEC CITY MONTREAL WINNIPEG THREE RIVERS TORONTO VANCOUVER LONDON, ONT. HAMILTON SEVEN ISLANDS 
755 Blvd. des Capucins 1006 Mountain St. 1302Notre Dame Ave. 375 St. Georges St. 33&50EdwardSt. 1066 Seymour St. 1024 Oxford St. East 130 Ferguson Ave.N. 250 Arnaud St. 


FACTORY REPRESENTATIVES AND _ DISTRIBUTORS FOR CANADA 
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Design 
Engineering 


Aluminum extrusions are 
fast coming into their 
own as a design medium. 
The complexity of the 
profiles is practically lim- 
itless. Here are some of 
the facts you must know 
to make optimum use of 
this manufacturing pro- 
cess. 


Aluminum extrusions offer 
infinite range of designs 


Light in weight, highly resistant to 
chemicals, they can be tooled up 
economically—even for small quantities 


J. Stevens 


Industrial Division 
Daymond Co. Ltd. 


High-purity aluminum, being a soft, light and ductile metal, lends itself to the 
requirements of the extrusion process. 

The procedure utilizes pressures of 50 tons per square inch and tempera- 
tures between 710 F and 980 F to force solid aluminum through a die orifice 
of predetermined shape to produce a length of the required profile. In general, 
this process has served to greatly increase the practical bounds of profile design 
and to reduce considerably the cost of tooling and material. 

To fully appreciate the advantages offered by aluminum extrusions, the 
designer must consider the merits of the process in comparison with other 
available forming operations, as well as the merits of aluminum as a material. 


The extrusion process 


Among the advantages offered by the extrusion process are: 

Limitless profile design within bounds of the size and strength of the die. 

Relatively low tooling costs and subsequent adaptability to smaller produc- 

tion quantities. 

Lower total production cost due to the high-volume production techniques. 

Improvement of the material’s metallurgical structure over cast ingot due to 

the hot and cold working involved as well as heat treating as a subsequent 

operation to the extrusion process. 

Good control of surface finish. 

The growth of the aluminum extrusion industry, to a large degree, can be 
attributed to the imagination of designers. Although the size of the extrusion 
profile is limited by the surface area of the die plate and the capacity of avail- 
able presses, the complexity of this profile is practically limitless. What does 
this mean to the designer? This means that various methods of reducing 
assembly operations and labor, for instance, can be incorporated into the profile 
shape. These include: 

Screw-ports for self-tapping screws. 

Corner-key slots at mitered corners of framing sections. 

Dove-tail and T-slots for subsequent fitting of other assembly components. 
Channels and rabbets for positioning of glass panels, etc. 

A multiple of fitting contours for mating of two or more extrusions. 

The addition of many patterns on the exposed surfaces, such as fluting and 
ribbing. 


Oy 


continued * 














1. Three examples of alumi- 
num extrusions. Top: a door 
handle cut from a long ex- 
trusion; centre: a_ cabinet 
door handle, again cut from 
a long extrusion; bottom: a 
door frame. Note the screw 
ports for self-tapping screws 
in all three pieces. 
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Development of hollow or porthole extrusion shapes has led to wide 
acceptance of this operation as a method of producing sample tubing, as well 
as hollow shapes including all the intricacies available on solid sections. This 
is accomplished by the use of a stub mandrel which is supported to the main 
die by bridgework situated before the die orifice. Aluminum extrusion alloys, 
having excellent weldability, flow over the bridgework and are welded together 
again by the heat and pressure, to emerge from the die as a completely enclosed 
profile. 


What about costs? 


Aluminum extrusion dies are not costly. Simple shapes can be tooled for 
approximately $80 to $100, more complicated profiles seldom exceed $500. 
As these dies are relatively simple to manufacture, costly production delays 
can be held at a minimum. 

The fact that extruded material is sometimes used as a starter stock for 
forgings is proof of not only the economy of this process but the improved 
metallurgical structure of the material. 

It is important that the designer work closely with the extruder in formulat- 
ing the required profiles. In many cases the extruder can recommend various 
methods of achieving the desired result if the application and relative informa- 
tion are known. In the case where two or more extrusions mate or where 
extrusions mate with other components the tolerance of the fit dimensions can 
best be determined by consultation with the extruder. The accompanying table 
is a list of standard commercial tolerances held on extruded material when 
required finer tolerances are held by die control and periodic checks with the 
mating parts. 

Various other problems, such as avoiding overstressed points on the die, 
can be readily resolved. For instance, where a deep narrow slot is required in 
the profile, the tongue area of the die required to produce this may need re- 
inforcing and higher tooling costs. One method of avoiding these reinforced 
or “semi-port dies”, is to extrude the material with one or both of these legs 
spread and subsequently roll the material to shape after extruding. 

Aluminum alloys are, by far, the most widely-used materials in the extrusion 
industry. Those of the magnesium and magnesium-silicide group are the pre- 
ferred alloys. 

The light weight of aluminum, second only to magnesium, has resulted in 
its wide acceptance in component parts for the aircraft and automotive indus- 
tries. This characteristic can hardly be considered a detriment in the various 
other fields in which it is used, such as the construction, furniture and appliance 
industries. 


Aluminum is easily finished 


High resistance to chemical attack of aluminum has opened many doors 
for the acceptance of aluminum extrusions. Aluminum, on exposure to the 
elements, oxidizes. Unlike steel, however, this oxide coating acts as protection 
for the surface preventing further oxidation. This characteristic has given 
impetus to an operation peculiar to aluminum, aluminum anodizing. Anodizing, 
an electro-chemical treatment to aluminum surfaces, is simply an accelerated 
and controlled method of adding the oxide coating. The process has been 





STANDARD EXTRUSION TOLERANCES 


Non-heat treated Heat-treated 
Dimension — Inches Tolerance — Inches Tolerance — Inches 


.000 to .125 .007 
-126 to .500 .010 
501 to 1.000 015 
1.001 to 2.000 .0175 
2.001 to 3.000 
3.001 to 4.000 
4.001 to 5.000 
5.001 to 6.000 
6.001 to 7.000 
7.001 to 8.000 
8.001 to 9.000 


It H+ It 1 HE HE HF 
et ME HE HE Ht IE I HE I 
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developed to such an extent that it not only protects the material, but, combined 
with various acid and color treatments, provides very attractive finishes. As 
this anodic coat is basically a part of the material, it is not subject to the 
common disadvantages of applied coatings dependent on bonding action to the 
primary article. In addition, anodizing forms an insulating coat on the 
aluminum. Some of the more common anodic finishes are: 

Clear anodized. 

Chemically etched and anodized (satin appearance). 

Chemically brightened and anodized (lustrous appearance). 

Combination of these finishes with various colorings. 

The thickness of anodic coating can also be varied, the heavier film giving 
the better protection. This is usually expressed in ampere minutes per square 
foot of surface area. As many producers standardize the amperage per square 
foot, it may also be referred to in terms of minutes or inches of the film 
thickness. A table of these equivalents is shown. 

Because of aluminum’s appearance and easy workability, this metal lends 
itself to various polishing and belting operations which further enhance the 
appearance of extruded surfaces. The surfaces, when polished, have a high 
lustre. This has gained wide acceptance where decorative trim sections are 
required. The buffing and belting operations are commonly coupled with 
anodizing to produce a large number of finishes. 


What alloys should be used? 


Special alloys have been developed to facilitate the extrusion operation. 
These include: 
Alcan 50S 
Alcan DS50S 
Alcan C50S 


By far the most commonly used alloy is 50S. It is the lowest priced and 
offers adequate strength for most applications, including architectural and light 
structural. For these light structural applications and others requiring strength 
or rigidity superior to the “as extruded condition”, a T5 or T6 temper is 
usually specified. These tempered materials are much stronger and harder 
than the non heat-treated extrusion. Tempered materials are designated by 
adding the nomenclature T5, T6, etc. to the alloy number, e.g. SOSTS is arti- 
ficially-aged 50S alloy. The tempers available on extrusions are: 

1. T4— solution heat-treated and naturally aged. 

TS — artificially aged. 

T6 — solution heat-treated and artificially aged. 

F — as extruded (indicates the plain extruded condition). 

Particularly with the alloy 50S, various subdivisions have been perfected to 
designate certain requirements. These include DSOS which is used exclusively 
for electrical applications, such as busbar, and C50S, designed to improve the 
finishing characteristics and in particular, the chemically brightened lustre 
which can be obtained. 

50S material offers excellent corrosion-resistance, formability, including 
the T6 temper condition, and weldability. 

In structural applications, it may be preferable to pay a slight premium for 
increased strength. The common alloy with high tensile strength is 65S, and 


Alcan 65S 
Alcan 26S 


Alcan 24S 
Alcan 75S 





TYPICAL MECHANICAL PROPERTIES 
Ultimate Ultimate 
Alloy tensile Yield Elongation Brinell shear 
and strength strength hardness strength _ limit psi. 
temper psi. psi. in2in. ; psi. 5x 10° cycles 
24ST4 70,000 52,000 b 41,000 18,000 
26ST4 56,000 40,000 38,000 18,000 
26ST6 68,000 62,000 35 45,000 18,000 
S50SF 18,000 11,000 ae — oo 
50ST4 23,000 14,000 3 20,000 _ 12,000 
S5OSTS 31,000 27,000 s — — 
S50ST6 33,000 29,000 23,000 13,500 
65ST4 35,000 21,000 2 24,000 13,500 
65ST6 45,000 40,000 30,000 13,500 
75ST6 82,000 72,000 47,000 22,500 


Fatigue 
endurance 
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Equivalent anodizing 
specifications 


Minutes 


(constant of 15 
amps per sq. ft. 


10 - 20 
20 - 40 
40 - 60 
60 - 90 


Anodic film 
thickness — 
inches 


.0002 to .0003 
0003 to .0006 
-0006 to .010 

010 to .0015 


continued ® 
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2. Self-hinging door frame, a 
structural member with a 
typical porthole for the hing- 
es. 





3. A triple porthole section 
presenting die work compli- 
cations. 














4. A section mitred on the 
saw and assembled with a 
corner key. A typical win- 
dow section. 





4 
































= 











e - 
5. Another way of forming 


corners. Here they are notch- 
ed and formed. 





Re 
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usually in the T6 temper. The strength of 65ST6 can be compared with that of 
mild steel and other than the improved tensile strength, its properties are similar 
to 50S in corrosion resistance and weldability. Because of these two properties, 
65S often receives acceptance over the stronger 26S. However, cost provides 
attractiveness for 65S. 

A copper-aluminum alloy, 26S, is used only when strength is the prime 
consideration and falls short of 65S in corrosion-resistance, weldability and 
formability. Similarly 24S and 75S are high-strength alloys which have gained 
acceptance in the aircraft industry. Their corrosion-resistance is better than 
26S. 


Applications of aluminum extrusions 


Some of these fields have been briefly mentioned earlier in this article. 
However, an explanation of the particular characteristic which has led to the 
choice of aluminum extrusions in the field may indicate further applications. 

The present trend in larger buildings is toward the use of curtain wall con- 
struction. Here, the entire outer skin of the building is comprised of a network 
of aluminum extrusions in which the glass and paneling is mounted. The ad- 
vantages of light weight, anodic protection for appearance and low mainte- 
nance, ease of manufacture and installation, and cost, have led to the extensive 
use of aluminum extrusion. Our city horizons are being continually comple- 
mented by these majestic and beautiful buildings. This application has been 
carried even further to include the small store front and partitioning of the 
interior of new buildings. 

In the home, the use of the aluminum extrusion is by no means small. 
Prime and storm windows, storm doors and tracks for doors, and curtains 
utilize complex designs and, coupled with the general advantages of aluminum, 
produce an economical product. Hundreds of molding shapes are available 
from any building material dealer. Polishing and anodizing enhance these 
moldings and the “do-it-yourself” home owner has little difficulty in utilizing 
simple tools in their installation. 

The furniture manufacturers have used, to their advantage, polished and 
anodized trims and tubing and have reduced installation costs by incorporating 
simple fastening arrangements. 

Appliances have also capitalized on aluminum extrusion economy. Many 
component parts are so designed that the original shape can be extruded. To 
this shape a multitude of operations such as punching, rolling, coining, em- 
bossing, notching, bending, screen printing, welding, polishing and anodizing, 
can be performed to produce frames, escutcheons, trims and handles with 
tremendous savings in cost. Countless industries now employ extrusions as 
standard component sections in their products. 

Aluminum is second only to copper as an electrical conductor. This prop- 
erty, coupled with the cost and weight factors, have led to the increased use 
of aluminum in its extruded form for busbar conductors and as previously 
mentioned, D50S has been perfected for this purpose. 

Although aluminum has, in general, very good corrosion resistance due 
primarily to its oxide coating, it is subject to galvanic attack in the presence 
of more cathodic materials such as steel. However, aluminum rod and bar 
are often employed in conjunction with other metals as anodes providing 
cathodic protection for the adjacent metal. The electrochemical series illus- 
trates this corrosion property, as only magnesium stands higher in the “most 
corrodible” category. 

One active corrosive element on the aluminum which must be avoided is 
wet building cement. This direct contact must be avoided, if possible, in the 
construction of buildings and similar frames. 

One item of information which has great value to the construction industry, 
as well as to manufacturers of mobile homes, is the variety in length of material 
which may be obtained. Although lengths, generally used, are in the range of 
three feet to 21 feet, it is possible to produce sections up to 30 feet in length. 
However, these long sections present problems as to anodizing, packaging, and 
transportation. 

The volume of raw aluminum used in all forms of casting and molding has 
increased twentyfold in 20 years, and there is reason to believe that the volume 
will increase another twentyfold in the next 10 years. Aluminum extrusions, 
with the advantages previously listed as to profile design, formability, con- 
ductivity, decorativeness, strength and weight, should lead the way in this 
increased production in the building, furniture, automobile and electrical 
industries. * 
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1: Some of the many configurations of the versatile differential-expansion type thermostatic controller. 


How to select the right 
temperature controller 


Size, cost, operating conditions and other factors must be considered 


Robert G. House 


Chief Engineer 
Fenwal Inc. 


The job of selecting the right temperature controller 
for a piece of heated equipment is not an easy one. 
The equipment designer is confronted with an array of 
reliable controls offered by several dozen instrument 
manufacturers. From these he must select the instru- 
ment that most nearly fits his particular application. 
Some of the factors he must consider are: size, perform- 
ance, temperature range, operating conditions, mainien- 
ance, and cost. 

This article will identify the operating principles of 
the various types of controllers used in heated equip- 
ment. Each type has advantages and limitations that 
influence their performance in specific applications, and 
a familiarity with these principles will guide the designer 
in making a sound selection for his particular problem. 

Three types of controllers are commonly used in 
OEM equipment. They are: 

(1) expanding metal 

(2) expanding fluid (liquid, gas or vapor) 

(3) electronic 


Expanding metal controllers 


The expanding-metal type controllers are usually 
non-indicating, and may or may not be adjustable. They 
may be cylindrical or rectangular in form (fig. 1). The 
cylindrical models range in size from “4 to %4 in. in 
diameter and 1 to 5 in. long. The rectangular models 
range in size from about 12 by % in. to % in. by 1% 
in. Sensitivity varies from excellent (less than 0.5 F) to 
mediocre (more than 10 F). 

These controllers are operated by differences in 
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thermal expansion between two metals. The net differ- 
ence in expansion produces a relative motion which 
operates the electrical contacts in the control circuit. 
The sensing elements fall into two groups: fused bi- 
metals and mechanically linked bimetals. 


A. Fused bimetal elements 


Fused bimetal elements are commonly used in room 
thermostats, furnace controls and appliance thermostats. 
Their usual form is either a rectangular leaf or a helical 
or spiral coil. In a typical design, temperature rise dis- 
torts the bimetal which moves the “free” contact toward 
the stationary contact. The temperature at which the 
contacts touch is set with an adjusting screw, which 
adjusts the spacing between the two contacts. The 
greater the spacing, the higher the temperature required 
to impart the energy for actuation. 

The bimetal elements have a relatively small mass 
and respond rapidly when directly exposed to a circulat- 
ing gas or liquid. They are not particularly satisfactory 
for sensing the temperature of a solid body because 
there can be thermal contact at only a limited area. The 
exposed bimetal element is subject to corrosion and is 
therefore not generally used at high temperature with- 
out a protective housing. The housing acts somewhat 
as a barrier between the sensing element and the heated 
medium and thus makes the controller less responsive 
to temperature change. 


B. Mechanically linked 


The second group of expanding-metal controller is 
the mechanically linked type. Representative of this 
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2: Cutaway of the Fenwal thermoswitch unit, typical of the strut and tube type controllers. This type has quick response 
and small operating differential (less than 1F) because the outer shell is actually the heat-sensing element. 


class is the differential expansion thermostat (fig. 2). 
The high-expansion outer shell is linked mechanically 
to a pair of low-expansion internal struts; the difference 
in expansion with temperature change produces changes 
in strut tension. As the temperature rises to the control 
setting of the thermostat, the shell has elongated suf- 
ficiently with respect to the struts to part the contacts. 
(In the inverse models, shell expansion relaxes the struts, 
permitting the contacts to touch.) 

In this design, contact action is classified as slow- 
make-and-break, meaning the contacts are not re- 
strained by a detent, but move with a steady motion to- 
ward and away from each other as the temperature 
changes. Since no heat energy must be absorbed to trip 
a holding device, a very small change in temperature is 
sufficient to move the contacts. Therefore, the thermo- 
stat is inherently capable of controlling temperature 
within a fraction of a degree. A variation of this design 
is the rod-and-tube thermostat, in which the outer tube 
is mechanically connected to a low-expanding rod 
which, in turn, actuates a snap switch when sufficient 
heat energy is absorbed. 

An important advantage of this group of thermo- 
stats is that the outer shell is the heat-sensing compon- 
ent. Being in direct contact with the controlled medium, 
the shell responds instantaneously to temperature 
change. Thus control action is considerably faster than 
it is in devices in which the heat must pass through a 
protective housing and internal air space before reach- 
ing the actual heat-sensing element. 


Expanding metal controller application 


Expanding metal thermostats are local-bulb, non- 
indicating units. Their low cost makes them ideal for 
many types of applications where the heated device is 
primarily designed to operate at a single temperature 
or where the user does not need a continuous indica- 
tion of operating temperature. 

Most manufacturers calibrate the controllers to the 
temperature specified by the customer, although most 
units are equipped with external adjusting screws to 
permit resetting in the field. Where the temperature 
setting is to be changed frequently, the strut-and-tube 
type thermostat is available with a temperature setting 
knob and calibrated dial. 

Being of fairly simple construction, the strut-and- 
tube type of differential-expansion controller is quite 
rugged and is probably more resistant to shock and 
vibration than any other type of controller. 
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The mechanically-linked bimetal type is generally 
more responsive to small temperature increments (a 
fraction of a degree) and finds application in a very 
wide variety of heated equipment. Examples include 
presses, platens, ovens, baths, driers, humidifiers, water 
jackets, etc. Their rapid response is pariicularly advan- 
tageous in overcoming the poor heat transfer character- 
istics of “slow” systems such as ovens. They are also 
commonly used as high- and low-temperature limit 
switches for protecting equipment and materials against 
damage in case the primary controllers malfunction. 


Fiuid-filled controllers 


A. Gas and vapor pressure 

The fluid-filled classification is represented by three 
types of operating media: gas, vapor and liquid. All 
work on the principle that a fluid expands when heated. 
This expansion creates a pressure against a bellows or 
other pressure sensing device which actuates the asso- 
ciated switch contacts. 

One big limitation of gas fills is that a large sens- 
ing bulb is needed to produce enough power to actuate 
the switch mechanism. Their main use is in laboratories 
for calibrating industrial temperature controls and ther- 
mometers or in controls for actuating light electrical 
contacts. They do however have application in high 
temperature processes in which the inert gas fill can 
withstand temperatures (1500 F) that would quickly 
deteriorate other fluid fills. 

The vapor pressure principle is found in three types 
of temperature controllers which may be used to: (1) 
control temperature below atmospheric, (2) control 
temperature above atmospheric, (3) control tempera- 
tures above and below atmospheric. In general, the 
three systems consist of a bulb containing a volatile 
liquid whose vapor pressure supplies via capillary tub- 
ing (either directly or through a transmitting liquid) the 
energy to move a bellows and ultimately the switch 
mechanism in the remotely-located controller housing. 
Various bulb fills are used — propane, butane, acetone, 
benzylchloride and a number of proprietary fluids — 
to match the service temperature range of the applica- 
tion. 

For controlling temperatures below ambient (re- 
frigeration applications mostly), the so-called limited- 
fill system is used. The sensing bulb is only partially 
filled, so that on approaching the contro] temperature, 
the liquid in the bulb is almost completely vaporized. 
The change from liquid to vapor produces an appreci- 
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able increase in volume which provides the working 
pressure to the bellows. Beyond that point only gaseous 
expansion occurs, so that the bellows is not damaged 
by reasonable temperature overshoot. This type is rela- 
tively unaffected by variations in ambient temperature. 


For controlling temperatures above ambient, the 
bulb is almost completely filled with a liquid chosen 
to vaporize slightly below the desired control tempera- 
ture. At this temperature some of the liquid in the bulb 
vaporizes and exerts pressure hydraulically through the 
liquid filled capillary against the control bellows. Over- 
temperature protection is provided by limiting the bulb 
size to limit the stroke against the bellows. This type 
of system is not appreciably affected by ambient tem- 
perature. 


In the universal type, the assembly is charged with 
a precisely measured volume of the thermal liquid, so 
that when the capillary are completely filled, enough 
liquid remains in the bulb to generate the necessary 
vapor pressure for operation. At ambient temperatures 
above bulb temperature the bellows and capillary is gas 
filled; at ambient below bulb temperature, the bellows 
and capillary are liquid filled. Thus the unit can be 
exposed to temperatures above and below bulb oper- 
ating temperatures. These controllers are commonly 
used in refrigeration. However they require larger bulbs 
than the other two vapor pressure types. 


In general, vapor pressure thermostats have fair sen- 
sitivity and supply substantial bellows-actuating power 
within their operating range. One of their inherent limi- 
tations is that vapor is compressible, so that any varia- 
tion in force opposing the bellows travel, such as friction 
in linkages, switches, etc. results in lowered control ac- 
curacy. Also, because the fluid fill used must be selected 
for a given set of operating conditions, the operating 
range of any specific controller is fairly limited. 


B. Liquid filled 

The liquid-filled temperature controller comes in 
two basic variations: the local bulb and bulb-and-capil- 
lary. In the local bulb unit (fig. 3) the temperature 
sensing element and control switch are incorporated in 
a single device. Overall size is about % in. in diameter 
by about 4 in. long. In the bulb-and-capillary unit 
the sensing bulb is connected to the controlling mech- 
anism by a thin tube filled with the same liquid. Bulb 
size is % to % inch in diameter. 


The temperature sensing bulb (and capillary if pres- 
ent) is completely filled with an incompressible fluid 
having a negligible vapor presure throughout the tem- 
perature range. The fluid may be either mercury or an 
organic liquid. The volume of the liquid fill changes 
with temperature; the resulting pressure change is 
hydraulically transmitted to a bellows or diaphragm, 
producing the defiection to operate the switch and in- 
dicating linkage if any. 

In the local bulb type, the sensing liquid may be 
inside or outside the bellows. The externally-filled bell- 
ows arrangement has responded more rapidly to tem- 
perature change because the liquid is in direct con- 
tact with the outer shell which is exposed to the heated 
medium. 


Because the capillary tube contains an appreciable 
volume of fluid, differences between ambient and bulb 
temperature can introduce sensing errors. For capillary 
lengths less than 20 ft. ambient compensation is ac- 
complished with a bimetallic element in the controller 
case interposed between the bellows and the indicating 
pointer. The case compensating element exerts an op- 


DESIGN ENGINEERING OCTOBER 1960 





S.p.d.t. snap switch 


Adjusting screw Pivot pin 
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Loading spring 
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3: Typical liquid-filled local bulb controller. When the 
temperature rises, expandable liquid compresses the bellows, 
moving the actuator rod against the switch mechanism. 
Switches are interchangeable to fit application requirements. 


posing force on the indicating pointer to offset the 
error imposed by the air temperature. Another ap- 
proach to case temperature compensation is to link 
an opposing bellows against the primary bellows to 
cancel out ambient errors. For capillary runs above 
20 ft., an additional compensating element is used to 
correct for the average temperature along the entire 
capillary in addition to the case-temperature correction. 


Fluid filled controller application 


The service temperature range of a liquid filled 
system is limited by the freezing and vaporizing or de- 
composition temperatures of the sensing liquid. For the 
organic liquids, the range is about 0 to 650 F; for pres- 
surized mercury it is about -100 to 1100 F. Because of 
the time factor required for the sensing fluid to absorb 
heat and expand, the liquid filled controller does not 
have as rapid a response as the electronic or the better 
differential expansion-type controllers. Nevertheless, 
these controllers have wide application wherever mod- 
erately close and reliable control is desired at reasonable 
cost. 


The local-bulb type of liquid-filled controller is in- 
tended to supplement the applications for the differen- 
tial expansion thermostats, i.e., platens, heated cham- 
bers, liquid baths, etc. The differential expansion-type 
thermostats provide excellent control (within 0.5 F) at 
low electrical loads and with relays, but where the con- 
trol requirements do not justify the use of a relay to 
maintain fractional-degree control at higher electrical 
loads, the liquid-filled type is commonly used. It will 
provide 3 to 5 degree control without relay for loads up 
to 15 amps, 115 vac. Various types of snap switches 
can be selected, according to sensitivity, contact action, 
and current rating required. 


The temperature setting of the thermostat is easily 
adjusted in the field by an adjusting screw which raises 
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4: Comparison of service temperature ranges for thermistors, 
resistance bulbs and thermocouples. 
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5: Comparison of signal output of thermistor and thermo- 
couple over typical operating temperature range. Large work- 
ing signal of thermistor permits highly accurate sensing and 
control without elaborate amplification. 


or lowers the snap switch with respect to the push rod 
on the bellows assembly. The maximum temperature 
rating for the sensing bulb is about 300 F. 

The bulb-and-capillary type fills the need for a 
moderately-priced controller which will provide continu- 
ous indication and a readily accessible means of ad- 
justing temeprature. The sensing bulbs are either short 
and thick or long and thin, and generally range from 
% to ¥% in. in diameter and 3 to 12 in. long. Typical 
applications would be in curing ovens, tanks and baths 
of all types, bottle washers, steam cookers, etc., where- 
ever continuous indication and frequent adjustability 
are required. 


Electronic controllers 


Electronic controllers are usually the most sensitive 
and fastest responding of all temperature controllers. 
Response is fast because the small mass enables the 
temperature-sensing element to reach equilibrium with 
the controlled medium quickly. 

These controllers consist of a temperature sensing 
probe which is connected to the measuring, indicating 
and control circuits in the controller case. Better in- 
struments have such control refinements as propor- 
tional action by which the controller adjusts the rate 
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6: Comparison of resistance-temperature characteristics of 
the two resistance-type elements, the thermistor and resis- 
tance bulb. 


of correcting action to the size of the temperature 
deviation. Such features make possible considerably 
closer control of a heated system than do the simple 
on-off controllers previously described. 

Electronic controllers may be divided into two 
groups based on the type of sensing element used. 
These are: (1) thermoelectric elements and (2) resis- 
tance elements. Representative of the thermoelectric 
element is the thermocouple; representing the resistance 
elements are the resistance “bulb” and the recently 
developed thermistor. 


A. Thermocouples 

When the junction between ends of two dissimilar 
metal wires is heated, a voltage is generated which is 
proportional to the temperature difference between the 
hot and cold junctions (called the Seebeck effect), The 
voltage produced can be measured directly on a milli- 
voltmeter or potentiometer calibrated in terms of tem- 
perature with the temperature of the cold junction 
used as reference. Several combinations of metals are 
used to cover the various temperature ranges and 
service conditions. The total temperature span covered 
by these various thermocouples is —300 to 2,800 F. 

In the newer controllers, the d-c millivoltage gen- 
erated by the thermocouple is fed into a continuously 
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balanced potentiometer circuit, where it is converted 
to an a-c voltage. This is amplified in voltage and 
power to actuate a two-phase balancing motor. If there 
is an unbalance between the potentiometer voltage and 
the thermocouple output voltage, the balancing motor 
adjusts the slider to restore the balance. The slider is 
used to indicate system temperature and to operate 
the electrical contacts of the temperature control cir- 
cuits. 


B. Resistance bulb 


Many metals and ceramics undergo an increase in 
electrical resistance with increasing temperature. The 
resistance bulb, which usually consists of a finely 
wound coil of pure nickel or platinum wire suitably 
enclosed, uses this phenomenon to detect temperature 
change. The leads of the bulb (usually three leads are 
used to cancel the effect of possible non-uniform re- 
sistance of the lead wires) are connected to a measur- 
ing instrument incorporating a balanced bridge circuit. 
A change in the resistance of the bulb unbalances the 
bridge. This unbalance is converted to an a-c voltage 
and is amplified to feed a balancing motor, in much 
the same manner as in the continuously-balanced 
thermocouple circuit. The balancing motor repositions 
the slidewire potentiometer (which is one leg of the 
bridge) to relieve the unbalance. The position of the 
slidewire is used to indicate the sensed temperature 
and to operate the control circuit contacts. The usable 
sensing range is about -300 to 1200 F. 


C, Thermistor 


The thermistor is a semiconductor whose resist- 
ance decreases with increasing temperature. One of 
the big advantages of the thermistor is its large change 
in resistance per degree change in temperature. The 
thermistor element is connected to one leg of a null- 
type a-c bridge whose output may be fed to an am- 
plifier and thence to a phase-sensitive detector-tube 
relay in the control circuit. For temperature indication, 
the thermistor output may go to a high-impedance 
electronic voltmeter which drives a milliameter cali- 
brated in degrees. Maximum continuous service tem- 
perature for the thermistor is presently 600 F, but de- 
velopment work is in process on elements that can 
operate as high as 2000 F. 


Electronic controller applications 


From the application standpoint, all three types of 
electronic controllers are designed for precision con- 
trol, indication and/or recording. The probe size for 
the thermistor and resistance bulb are about the same, 
about 14 in. in diameter and 3% in. long. The ther- 
mistor element alone is about the size of a pin head, 
and in certain applications is used without the probe. 

There are significant differences in operating 
characteristics, accuracy and long-term performance 
among the three types. The resistance bulb is consid- 
ered a highly reliable, precise temperature measuring 
technique in its range of -300 to 1200 F. It has good 
aging stability and because of the rather low sensitivity 
of the bulb, the attainment of this precision requires 
extreme care in the construction and use of the instru- 
ment. Figure 6 compares the resistance change for a 
resistance bulb and thermistor over a standard indus- 
trial temperature range. Note the relatively low sen- 
sitivity (about 0.16 ohms per degree F) for the resist- 
ance bulb. To make use of this signal, the resistance 
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bulb is usually used with multi-state electronic ampli- 
fiers or sensitive galvanometers which are reflected 
in the cost of the instrument. The galvanometer prin- 
ciple can be used either in a null-balanced circuit or 
with directly-positioned meter-type instruments. Instru- 
ments which use galvanometers have reduced vibra- 
tion and shock resistance and are position sensitive. 


The thermocouple is perhaps the most familiar 
thermoelectric temperature sensing device. They have 
been widely used because of their collective range, 
ruggedness, small size and ease of installation. How- 
ever when compared with the more recently developed 
thermistor, certain significant differences appear. One 
of the outstanding differences is that the thermistor 
has a considerably larger “output” per degree of tem- 
perature input. This is illustrated in fig. 5 which 
shows that, for a useful industrial range of 200 to 
600 F, the output of the thermistor per degree is 30-50 
times of the thermocouple, This high signal output 
offers several advantages. It gives the control instru- 
ment a high sensitivity, that is, the ability to detect 
and respond to very small temperature changes, with- 
out requiring sensitive indicating meters. Simpler am- 
plification circuits are needed to increase signal strength 
to a usable level. Hence thermistor controllers gener- 
ally are more compact (fig. 7), more rugged, and less 
costly. 


Thermistor-actuated controllers are unaffected, for 
all practical purposes, by ambient temperature changes. 
Thermocouple-actuated instruments must incorporate 
some means of temperature compensating the cold 
junction, which provides the reference voltage for the 
thermocouple system. 


The effect of aging on the thermistor is small, and 
generally follows a logarithmic curve, in which the 
change is greatest when the thermistor is new. Accord- 
ingly, thermistor manufacturers “pre-age” the elements 
as part of the production process to eliminate the steep- 
est part of the aging curve, Since its stability increases 
with time, a thermistor controller needs calibration 
only two or three times a year after an initial operating 
period of several weeks. Calibration is easy to accom- 
plish without standards. 


Thermocouples, on the other hand, tend not to 
“level off” with use. Except for the noble metals, the 
wire gradually oxidizes, causing a concomitant change 
in output. Fairly frequent calibration is thus required 
for precision work. * 


7: Thermistor control switch showing the compact arrange- 
ment of the components. 





Second of a two-part series 


T. H. Beard, B.A.Sc., P.Eng. 


Chief engineer 
Fluid Power Ltd., Toronto 


Mathematics of fluid power simplified 


Calculating for fluid power designs is easy — follow this routine 


The first half of this article, carried in the July issue 
of Design Engineering, considered certain quantitative 
relationships encountered when selecting hydraulic 
equipment. Force and pressure were discussed, leading 
to the selection of cylinder size. Certain other factors 
followed, principally the inclusion of a stop tube to 
counteract jackknifing and a discussion about piston- 
rod diameters. The first half of the article was rounded 
off by the inclusion of a circular slide rule to aid in 
rapid calculations. 

In this, the concluding half of the article, we discuss 
some remaining aspects of the subject calling for 
calculations. 


Cylinder speed and pump flow 


The speed the ram must travel may or may not 
be important. If a cycle time must be adhered to then 
the ram velocity is known and with the cylinder bore 
size already established, the size of pump can be readily 
determined. 


In many cases, for example hydraulic presses, the 
ram velocity must be as high as possible. Where the 
ram is of large diameter, a relatively large flow pump 
is needed to obtain fast movement. This is where eco- 
nomics needs to be considered. It may be advantageous 
to settle for a slower ram movement if the pump size 
starts to exceed the 40-gpm mark. Large flow pumps 
are expensive. 

The simple formulae in figure 1 give the necessary 
relationships between velocity, pump flow and cycle 
time. Abbreviations used in the illustration are: 

Q = fluid flow (US gpm) 

A = effective piston or ram area (square inches) 

V =ram velocity (ips) 

T = time for ram to travel one inch of stroke 

(seconds) 


Horsepower required 


The motor size required to drive the pump theoret- 
ically depends on the force developed by the actuator 
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1. Simple formulae relating velocity, pump flow and cycle time in a hydraulic installation. 
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and its velocity while developing this force, as in a 
hydraulic press. Or, what amounts to the same thing, 
the pressure in the system and flow rate of the fluid at 
the point where it is developing this pressure (see figure 
2). Again the abbreviations are: 

F — force (Ib) 

V = velocity (ips) 

P — pressure (psi) 

Q = flow rate (US gpm) 

These values are for 100% efficiency of the pump 
at all values of flow and pressure. However, pump ef- 
ficiencies vary markedly from one manufacturer to 
another and assume very different values for different 
pressures. The above formulae are useful only as a 
guide and pump characteristic curves should be consulted 
for precise values. 


Fluid line size 


In reaching a decision on the size of tubing or piping 
to use we need consider only two factors — diameter of 
the bore and wall thickness. Whether to use piping or 
tubing is a subject a little outside the scope of this 
article and we will confine our calculations in respect 
to wall thickness to steel tubing. 

From an economical point of view the bore size of 
the tubing should be as small as possible. The smaller 
the bore, the thinner the wall needs to be for any given 
pressure. However, the smaller the bore size, the faster 
must the fluid flow to deliver the gallonage needed. 
Due to friction in the tube, faster flow rates tend to heat 
the oil flowing through. It has been established in prac- 
tice that flow velocities greater than about 15 fps should 
not be exceeded in fluid lines. A flow velocity of 10 fps 
is generally preferred. 

The bore diameter can be calculated from the fol- 
lowing formula, assuming a flow velocity of 10 fps. 


d = /0.041Q 


internal diameter of tubing (inches) 
flow rate in tube (US gpm) 


Wall Thickness 


Wall thickness of the tubing must be adequate to 
prevent bursting. For hydraulic use, the tubing recom- 
mended by JIC is SAE 1010 dead soft, cold drawn 
seamless steel tubing or its equivalent. A minimum 
tensile strength of 55,000 psi is demanded. The general 
formula used for computing wall thickness is: 


p.d 
x SF 
28 


p = pressure (psi) 
d = tube ID (inches) 
§ = tensile strength (psi) 
SF = safety factor 
This can be simplified for quick, on-the-spot calcula- 


tions. If § is taken at 55,000 psi and a safety factor of 
5% is used then 


p.d 
ev 
20,000 


It can be seen that for each 1,000 psi of line pressure 
d 
20 
When applying tis to the smaller bore tubes, the wall 
thickness, while adequate from a pressure strength point 
of view, is not rugged enough to withstand general 


abuse. So a wall thinner than 0.035 (20 gauge) should 
not be used, regardless of the calculated size. 
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2. Simple formulae relating pressure, flow rate, velocity and force. These formulae must be used only as guides; 
the exact pump characteristics must be used for precise values. 
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Spring design gives stage dual purpose 


Proscenium of CNE grandstand doubles as theatre and sports 
stadium; massive coil springs are the key to its twin functions 


L. C. Elder, P.Eng. 
Chief Engineer 
Wallace Barnes Co. Ltd. 


Ingenious design has doubled the usefulness of the 
multimillion dollar stage on the grounds of the Cana- 
dian National Exhibition grandstand located in Toronto. 
The grandstand serves both as a sports stadium and 
an outdoor theatre. 

Essential to the dual function are _ especially 
designed massive coil springs. These springs support 
the auditorium stage that is moved on and off the 
stadium field. The stage weighs more than 182 tons, 
and covers almost one third of an acre. 

By designing the steel stage atop ten crawler 
tractors, it became feasible to complete an evening 
theatrical performance, and less than ten hours later 
to permit football teams the full run of the stadium. 
Accomplishing this involves moving the stage 400 feet, 
to set directly before the covered grandstand, and 
returning to its normal position off the sports field. 


Design problems encountered 


Preventing distortion of the steel structural members 
of the stage proved the greatest design problem. In 
moving the stage, the front crawler tractors progress 
over curbing which surrounds the playing area, and 
come to a stop three inches lower than the field on 
which the rear crawlers rest. Yet the stage is level 
at all times. 

Attaining these design ends called for the engineer- 


ing and manufacture of 48 hot-wound springs, each 
designed to possess certain loading characteristics. See 
Table 1. At stage rear and in the stage wings, static 
loads are heavier than downstage. Weight on the 
12,800 square-foot base thus varies from one location 
to another. 

The stage was designed by A. D. Margisson and 
Associates, Ltd., Toronto. They envisioned a stage 160 
feet long, 80 feet deep, and 40 feet high. Its 182-ton 





TABLE 1 


Loading Characteristics of CNE Stage 
(See Figure 2) 
Location Spring Spring load No. of Total load- 
type ati8in. springs ing per lo- 
deflection, cation, Ib. 
Ib. 


8525 
5580 
8225 
6500 
8525 
6500 
8225 
5580 
8525 
8225 


| 





51,150 
22,320 
49,350 
26,000 
34,100 
26,000 
49,350 
22,320 
51,150 
32,900 


364,640 
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load rides on ten electrically powered crawler tractors. 
The 48 compression springs are located between the 
crawlers and the supporting plates on which the stage 
rests. See figure 2. 


Through use of these springs, it was possible to 
avoid distortion of the stage, which could have resulted 
in fracture or distortion of structural members. Two 
major requirements existed. First, to provide a means 
whereby the stage could be moved levelly across 
the playing field. Second, that the springs provide a 
resilient mounting for the stage which would not 
oscillate with a live load atop, particularly a moving 
live load. 


Determining the most efficient way to supply the 
stage with a flexible mounting involved several 
variables. Dead load of the stage mass ranges widely, 
reaching a maximum at the rear aprons which support 
the stage rigging. Live loads on the stage, while of 
lesser magnitude, could be predicted only within board 
limits: the theatrical requirements of a musical troupe 
or symphonic orchestra representing one extreme, while 
the needs of a soloist typify the other. Recognizing 
these variables, the stage designers called upon the 
engineering services of the Wallace Barnes Company, 
before establishing final specifications. 


Ten tractor units used 


Design of the stage and its support proceeded 
through several phases. In the first approximation, 
live loads and dead loads were separately and col- 
lectively determined at each of several locations around 
the stage. The stage designer also calculated the 
number of tractor crawlers required to accommodate 
these loads. At one early stage in design, ten tractor 


Front 10 f 











4. Diagram of the ten tractors positioned beneath the 
stage. Notation refers to table below. 


units were called for, five each at stage rear and down- 
stage. Once final design specifications were settled, 
it became possible to consider the nature of the resilient 
mounting. Need for trouble-free and minimal- 
maintenance design suggested that the most feasible 
approach was the use of precision mechanical springs. 

Of the various spring types, the stage support could 
have been engineered to use those of compression, 
extension, or torsion design. Mechanical linkages 
could have been devised, enabling use of extension or 
torsion springs, but their complexity and resultant cost 
obviated them. Belleville springs also could have 
provided the necessary resilient action, but provided no 
advantage over compression springs. More important, 
a large stack of belleville springs would have been 
needed to supply the three-inch deflection, and costs 
would have proved prohibitive. 

The loaded length of stage springs influences the 
over-all height of the whole spring unit, and con- 
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3. The giant springs cushion the stage as it moves over 
uneven ground. 





Spring Number Alloy 


TABLE 2 
Spring specifications for the 182-ton stage 


Wire dia., Spring dia., Active 
type used in. in. coils 


Total Spring Working Loadat Solid 
coils free length, length, working length, 
in. in. length, in. 
Ib. 








8% 
9% 
8 


8225 
6500 
8525 
5580 
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Spring design—continued 





sequently the distance of the stage surface from the 
ground. After selection of the tractor crawler units, 
the consideration of their maximum height, it became 
obvious that a spring working length of about eighteen 
inches was optimal. At this working length, calcula- 
tions showed each spring must support from 5,580 
to 8,525 pounds, depending on its location under the 
Stage. 

Maximum deflection of the 182-ton mass was three 
inches. Solid spring height, with coils fully com- 
pressed, thus should closely approach, but not exceed 
15 inches. Standard spring housings were specified, 
about 95% inches in diameter. 

In designing springs to meet these needs, Wallace 
Barnes Company engineers considered the following 
primary factors: spring material, desirable stress level, 
and spring wire diameter. 

Delivery dates for the springs made obvious a need 
to use readily available spring alloys and spring wire 
shapes. It was felt that required performance needs 
could be met with round high carbon steel wire, SAE- 
1085, a readily available analysis and shape. 

Stress levels selected were high, deliberately so. 
Good spring design calls for stressing the material at 
a high level, within known safe limits. Lower stress 
levels generally mean more working coils, more 
material, and greater cost per spring. 


Maximum stress design 


Based on knowledge of operating conditions, and 
the spring characteristics of SAE-1085 steel, a maxi- 
mum stress of 118,000 psi was selected. This 
maximum stress is attained at solid spring height. 

It should be remembered that 118,000 psi lies some- 
what beyond the yield strength of SAE-1085 material. 
When loaded, therefore, the spring could take a set, 
from which they could not return to the original 
unloaded height. To prevent this in service, springs 
were all prestressed during manufacture. The need 
for this presetting operation was anticipated and in- 
cluded in original design calculations. 











In designing the spring series loaded at 8,250 pounds 
(see Tabe 2), it was determined that a loading rate of 
688 pounds per inch would attain an approximate 
stress level of 118,000 psi at the solid spring height of 
15 inches. Use of 1.25-inch diameter stock permitted 
11% total coils, with normal tapering and squaring of 
each end, within the 15-inch solid height. A slightly 
different bar diameter, or slight increase or decrease 
in number of coils, would have permitted a solid spring 
height of exactly 15 inches. However, designing to a 
solid height of somewhat less than 15 inches enabled 
use of standard size material, and simplified manu- 
facturing processes. 

Once spring configuration was roughly determined, 
performance was recalculated to ascertain how closely 
it matched the optimum. With a bar size of 1.25 
inches in diameter and 11% coils, a solid spring height 
of 14.1 inches was obtained. 

Maximum stress and load at 14.1 inches solid height 
also were calculated. Load at solid height was 10,922 
pounds with a stress level of 118,000 psi. At the 
working length of 15 inches (the worst condition ex- 
perienced in service) the load would approximate 
10,320 pounds. This reduction in load also diminished 
maximum stress under actual operating conditions to 
somewhat less than 118,000 psi, providing an additional 
safety margin. 

Load at 18 inches was 8,250 pounds at a stress level 
of about 89,000 psi. The net result was a spring stressed 
well up toward its limit, which is ideal, and yet operat- 
ing at an entirely safe level of stress for this type of 
limited-cycle application. 

In the case of the springs designed for the CNE 
stadium, spring engineers feel a maximum energy 
storing capacity was attained in a minimum space. It 
will be noted the springs could have been designed in 
six or possibly seven configurations instead of four. 
Additionally, each spring could have been designed in 
a different bar size. In actuality, experience in spring 
engineering enabled use of only two bar sizes for all 
48 springs, and design of four basic spring types. Costs 
to the customer hence proved dramatically lower than 
they otherwise would have been. * 


5. One of the ten electrically-powered crawler tractors used to transport the CNE stage. 
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A new valve control unit designed to provide an @ 
accurate, stable, back-pressure control is utilizing a Valve control unit 
long-stroke deep convolution diaphragm seal for pre- 

cise, yet rapid response to changes in process conditions 6 

found in pressure protected devices, test equipment and sives 
control panels. The control unit is a combined pressure 

sensing element, control pilot and control valve utiliz- 


a 
ing a force balance control system. instant response 


Since the usual controller must reset a pilot valve 
through a system which normally involves some inten- 
tional response delay transmitted to a diaphragm valve 
which must in turn move to correct the condition, this 
unit eliminates the usual time delays. It is ideally suited 
to control problems where very high response speed is Costs less, too 
essential for a successful control. because of its simple construction 

Simple in construction and essentially maintenance 
free, the unit costs considerably less than a conven- 
tional air controller and diaphragm valve. In many 
cases its cost is less than the cost of a control valve 
alone. 





Precision air regulator 
How costs were cut 


Constant area rolling diaphragm ao) 

Reductions in manufacturing cost were in great ¥ \_) Air supply 
part due to the use of a long-stroke rolling diaphragm 
seal. Because of the rolling nature of the seal, the de- 
signers found that the tooling costs could be minimized 
since the piston and cylinder walls did not require the 
extensive machining and finishing often required by 
many seal configurations. 

By utilizing the frictionless quality of the long- 
stroke deep convolution diaphragm seal the controller 
is practically instantaneous in response—1 sec or less Staggered 
—thus making the use of multiple control points step type 
possible with minimum transient time. V-port plug 

As the valve plug is rigidly linked through the valve 
stem to the rolling type frictionless seal, there is an 
immediate response—the valve moving to correct for 
the change in process conditions. This response capabil- 
ity is possible through a simple linkage design plug. 

First, the valve plug is rigidly linked through the 
valve stem to the seal, thus providing immediate re- 
sponse. This is a piston type plug with ports similar 
to conventional V-port construction, except that the 
ports are stepped rather than smooth sided. In addition, 
the seal, although a moving type, has an area which is 
constant throughout its entire stroke. The accurate 
back-pressure maintained by the controller is thus 
determined by the area ratio between the valve plug 
and the constant area diaphragm. 























Compact design a factor 


Another factor which helped reduce cost was in 
developing a relatively small and compact design, the 
use of the small diameter, long-stroke, diaphragm seal 
was possible rather than a relatively large diameter 
flat diaphragm. For example: it is possible to obtain 
a total stroke of nearly five in. from a three in. rolling Fluid 
type seal, whereas in order to obtain a five-in. stroke tank 
from a flat diaphragm it would measure nearly 18 in. Variable speed 
in diameter. 

In its construction the seal in this particular appli- 
cation consists of a nitrile rubber elastomer in which 
are imbedded high tenacity pressure cords of Dacron* 
fabric. This gives the seal its extremely long flex life, 
and yet provides a seal which can withstand pressures 
well over 100 psi. * 
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* Du Pont registered trade name. 
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Each designer has his own booth in this industrial design studio in Harper 
and Herman Miller seating combat fatigue. 


Designews 


in Pictures 


These aluminum castings are reduction unit output 
housings produced by Boeing for its 400 hp turboprop 
small gas turbine engine. The “eyes” are the engine’s 
accessory pads. 


All-weld outlet header fabricated for a bank of centrifugal paper stock cleaners. 
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This is a 120-ft diameter tropospheric scatter parabolic 
communication antenna. The prototype’s capabilities 
are being tested before the antenna is shipped north. 


Jet engine in a data acquisition and computing chamber 
at a U. S. Navy test station. The data acquisition 
system reduces the time required to compute informa- 
tion on jet engine tests. 
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One of seven turbines for the Rocky Reach project 
located on the Columbia River in Washington State. 
Each turbine is rated 140,000 hp at 92-ft head. 


This 142-ft, 64-ton deisobutanizer column will be 
used in Imperial Oil's alkylation unit in Edmonton. 
Built by Dominion Bridge Co. Ltd., it is the largest 
vessel ever fabricated west of Toronto. 


Model of a 345-kv outdoor oil circuit breaker demon- 
strates a new approach—modular interruptors mount- 
ed radially. 





Design Engineering opinion poll 


Should we hire foreign designers 
for Canadian projects? 


L. Austin Wright, 

Hon. M.E.L.C., 

Former General Secretary, 
Engineering Institute of 
Canada 


The matter of hiring foreign engineers for Canadian 
projects is one which has interested me for a long time. 
During the 20 years that I was general secretary of the 
Engineering Institute of Canada I waged as well as I 
could a constant battle against such policies. However, 
I doubt that my struggle had the desired effect inasmuch 
as it appeared to me that the practice was getting wider 
instead of narrower. 

In many instances Canadian firms employ foreign 
engineers simply because they lack knowledge of Cana- 
dian engineers’ ability. To overcome this, at least 
partially, the Engineering Institute established a register 
of consulting engineers in Canada and I know that 
during my term of office many firms used it to find 
their consultants. 

One reason, of course, for this practice is that so 
many of our Canadian firms are subsidiaries of foreign 
organizations and it has been easier for them to continue 
to use foreign engineers with whom they have had 
previous contacts. It seems to me, however, that as these 
firms are now making their money in Canada they 
should go to a little extra trouble in order to find 
Canadian engineers. 

No one will deny that in certain highly specialized 
fields, there are more competent engineers outside of 
Canada than inside it. I refer particularly to Great 
Britain and the United States. The fact remains, how- 
ever, that in a great many fields Canadian engineers, 
though fewer in number, are equally competent. For 
instance, in the field of hydro-electric power, and prob- 
ably also in pulp and paper, there is no country in the 
world that has better engineers than Canada, and yet 
we see Canadian organizations, and those that are 
subsidiaries of foreign organizations, having this class 
of work done outside of Canada. 


Unhappily, some of the worst offenders have been 
in the field of government, at all levels. I know of one 
city that brought in a United States firm to design a 
one-story garage. It is true, it was a large garage, but 
there was no difficult engineering problems associated 
with it. There were dozens of Canadian consultants 
who could have done at least as good a job. 
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This month’s question was proposed by a read- 
er. More specifically, he suggested that Design 
Engineering should urge restraints on the hiring 
of foreign designers. 


In polling readers we found that many were 
cautious about expressing opinions on this ap- 
parently controversial question. One reader, a 
senior executive and a P.Eng. in what some people 
believe is Canada’s most chauvinistic province, 
said the question was “without purpose except 
that some readers might learn that labor is a com- 
modity, bought and sold as such.” He also men- 
tioned that “Canada imports and exports engineers 
all the time.” 


One reader approached the question differently 
from the others. Rejecting the obvious meaning 
(“Should we go to foreign designers to execute 
our projects?”) he dealt instead with the question 
of giving employment to foreign-born designers. 











I would certainly encourage you to give publicity 
to this practice. Maybe some people can be shamed 
into giving the Canadian business to Canadian people. 
At least it is worth a try. 


Walter Irwin 
Vice-President 

Canada Metal Co. Ltd. 
Toronto 


Should foreign designers be excluded from Cana- 
dian projects? An affirmative answer suggests the view 
that industry is a sinecure. A negative answer, how- 
ever, recognizes the dynamic nature of am economy 
which obtains its impetus from the development of new 
products and the exploitations of their markets. 

Both development and exploitation have speculative 
elements and cannot afford to ignore the possible con- 
tribution of designers trained in the tradition which 
produced giants like Phillips of Holland, Renault of 
France, Volkswagen of Germany and Olivetti of Italy. 

Broadly speaking there were two main influences in 
the growth of the U.S., whose raw material purchases 
considerably sustain our economy and pace our second- 
ary industries. These influences were: (1) the discovery 
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that sales could be promoted through advertising and 
publicity and (2) accelerated industrial development as 
a result of the U.S. opening its doors to technical 
people from Europe. Without their know-how, the U. S. 
industrial machine might not have reached high gear 
nearly as rapidly. 

The modern designer is as much a market researcher 
as he is a visualizer or draftsman. Top industrial de- 
signers quoted in the August issue of Dun’s Review & 
Modern Industry unanimously predict that consumers 
will Zrow increasingly impatient with superficial restyling 
and planned obsolescene in products and will instead 
demand “real quality, value and ability to perform.” 


European designers should be welcome in Canadian 
drawing offices for two reasons: (1) To the design of 
products for the domestic market they can bring a 
design concept which is evident in European machinery 
and architecture. (2) Their familiarity with the prefer- 
ences and needs of European consumers should be in- 
valuable in developing products for sales across the 
Atlantic. 

The suggestion that foreign designers be excluded 
seems to reflect nepotism and an excess of economic 
nationalism. Technically, of course, there are some 
obstacles. Most foreign engineers have been trained in 
millimetres and do not work in the third angle projection 
of North America. But our measurement and practices 
should not be difficult for the trained engineer to master. 
And any early disadvantages should be greatly over- 
shadowed by the background, design and culture of 
ideas which the European engineers bring with them. 


Frank E. Dudas 
Dudas & Coo, 
Industrial designers 
Port Credit, Ont. 


Basically | am against any restraint on hiring for- 
eign designers. At the same time | am against any 
restraint such as a law that would deal with civil or 
criminal problems in society. However, as in the case 
of criminal or civil problems, one has to face the fact 
that restraints are necessary — not to protect Canadian 
designers from better talent, but to make sure that the 
Canadians who are in a position to commission design 
work will not automatically turn to the “foreign” expert 
on the assumption that Canadian designers are not up 
to par. 

If there is any logic behind the tariffs and protection 
that Canadian industry demands, then the same sort of 
logic must apply to our creative human resources. 

Industrial designers are part of the creative human 
resource of their country. When Canadians restrict the 
potential of industrial design work available for Cana- 
dian designers they are doing a great disservice to them- 
selves and to Canada. 

The Canadian designer can easily solve his work 


problem by leaving the country. Most of us feel that we 
have a lot to offer our country in aiding its future expan- 
sion. We are part of a team of creative people who will 
shape the future of the country. 

By in effect preventing the growth of a vigorous 
and competitive industrial design profession, those 
manufacturers who insist on using American designers 
are indicating a lack of faith in the abilities of our 
creative talents. 

Things being as they are, unless some form of re- 
straint is put on the using by Canadian manufacturers 
of foreign designers, matters will not change and in fact 
might get worse. Particularly at this time when we are 
waking up to their needs in industrial design, it would 
be disastrous if all work of any consequence in this field 
went to foreign designers. 


T. G. Anglin, P.Eng. 
T. G. Anglin Engineering 
Montreal 


I am in favor of hiring foreign designers, provid- 
ing they do a better job than Canadian designers. Too 
often there are equally good, if not better, Canadian 
designers, though the public do not realize it. 

When we lose design work under these conditions 
we have only ourselves to blame. Somehow we have 
not made our abilities known, while the foreign de- 
signers have. 

Sometimes foreign designers have a particular type 
of design knewledge which is of value, but what is 
not realized by many is that any type of special knowl- 
edge can be rapidly gained by a well trained Canadian 
designer when he makes it his business to do so. 


Don Guy, P.Eng. 
Vice-President 
Bellows-Valvair Ltd. 
Toronto 


dak 


Design engineering is a product and should be 
treated as any other product. If we can acquire equal 
or better quality, better service and better accessibility 
of that commodity in Canada, we should all be morally 
and selfishly obliged to do our part and buy Canadian. 

The Canadian Manufacturers’ Association has pro- 
moted a “Buy Canadian” campaign for the past three 
years. It would be for the common good to have this 
theme extended, whenever practical, from the design 
stage to the ultimate disposition of the product. 


NEXT: Should the provincial engineering associations allow time at their 
annual meetings for discussion and motions from the floor? 
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This neoprene-coated nylon air-warehouse provides 42,000 cu. ft. of storage, yet is compact enough to be car- 
ried in a pickup truck. 


Nylon yarn makes good design material 


Applications in almost all manufacturing plants as well as in 
transportation, construction, mining and petroleum industries 


D. T. Vanstone, P.Eng. 
Industrial sales development representative 
Textile Fibres Department 

Du Pont of Canada Ltd. 


It is a relatively recent concept to consider textile fibers 
as materials of construction which can be used by 
engineers in designing new and improved industrial 
products. However in learning to manufacture textile 
fibers to replace or complement natural fibers in apparel 
fabrics, scientists and engineers have also created new 
tools for the design engineer. Textiles are now being 
used where previously they would not have been con- 
sidered, and it is very likely that they will penetrate 
into many fields formerly reserved for metals. 

The first fully man-made fiber, nylon, has many 
unique properties which make it particularly suitable 
in many industrial uses. These properties can be used 
by the design engineer to achieve improved perform- 
ance by simply using nylon in place of conventional 
textile fibers, or to achieve new approaches to design 
problems. 


Properties of nylon yarns 


The term nylon includes a very broad class of 
chemical compounds useful in producing fibers, bristles, 
films, plastic molding powders, and coatings. Nylon 
fiber is a long chain synthetic polymeric amide which 
has recurring amide groups as an integral part of the 
main polymer chain and which can be formed into a 
filament. Nylon may also be supplied as staple, i.e. a 
mass of relatively short filaments which can be spun 
into yarn alone or in blends with other staple materials 
such as cotton and wool. Du Pont nylon is also pro- 
duced in the form of heavy monofilaments for bristles 
and special uses. Unless otherwise stated, references in 
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this article will be to high tenacity continuous filament 
66 nylon. 

Some of the properties which enable nylon yarns to 
fulfill such a wide variety of industrial functions are 
shown in Table 1. Terms used and the significance of 
some of these properties might not be familiar to those 
without textile background and a few words of ex- 
planation might be appropriate. 


Strength — The strength of nylon yarn is normally ex- 
pressed as breaking tenacity. It is the breaking load in 
grams divided by the yarn denier before any elongation. 
Denier is a relative measure of fiber or yarn fineness 
usually used for filament yarns, and is the weight in 
grams of 9,000 meters of yarn. Thus the higher the 
denier, the coarser the yarn. 


Elongation and recovery — Elongation at break is a 
significant fiber property and is expressed as the total 
% increase in length. A fiber with a high breaking 
elongation and yarn structures that must withstand 
large deformations without breaking are needed in fab- 
rics. Nylon is more extensible than most textile yarns, 
but its remarkable elasticity means that it also has 
better recovery from stretch. At higher stretch nylon’s 
elasticity is even more exceptional and it is practically 
the only fiber which will recover completely from high 
stretch. 


Energy absorption or toughness. Energy absorption, or 
toughness, is the work required to break the yarn and 
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is determined by the total area under the stress-strain 
curve, usually expressed as gram centimeters per denier 
centimeter. Work to break is a good indication of 
fatigue resistance and abrasion resistance. 


Abrasion resistance — Nylon’s resistance to abrasion is 
far better than that of any other fiber. Laboratory and 
field tests have shown it to be from 4 to 15 times better 
than natural fibers. In general the abrasion resistance 
of fibers is ranked nylon (most resistant), polyester fiber, 
cotton and viscose rayon. 


Fatigue resistance — Good resistance to the effects of 
repeated flexing is often one of the reasons that a design 
engineer chooses textiles since they are far superior to 
most other materials in this respect. Nylon is almost 
50% better than the next-best textile fiber. 

Other properties of nylon which are of importance 
to the design engineer include its resistance to rotting, 
moisture, temperature, and chemicals. It is completely 
rot proof and is not harmed by molds, fungi, or bac- 
teria. It is not significantly affected by moisture, losing 
only about 10% of its strength when completely wet. 
Moisture causes virtually no effect on nylon’s impact 
strength or fatigue resistance, and although there is 
some loss of abrasion resistance it still remains superior 
to other textiles. When dried out nylon completely re- 
gains all of its original properties. 

At very low temperatures the strength of nylon 
yarn is not affected and actually may be 10 to 15% 
higher than at normal temperatures. At high tempera- 
tures the strength of nylon is a function of both time 
and temperature. The newer types of nylon such as 
type 700, type 707 and type 330 are much more resis- 
tant to heat than older types. After 1,800 hours at 
250F, about 20 hours at 350F, or one hour at 425F, 
type 700 nylon yarn still retains about 80% of its 
original strength. 

Nylon has very good resistance to wet heat. For 
instance steam at 250F for one hour has no effect. The 
melting point of nylon in air is about 482F. 

In general nylon has good resistance to chemical 
attack, and is not significantly affected by a wide variety 
of chemicals, including most organic solvents. It is re- 
markably resistant to alkalis. For example, immersion 


in a 40% solution of sodium hydroxide at 210F for ten 
hours results in only a 15% strength loss. Nylon will 
withstand the action of dilute mineral acids but is 
attacked by concentrated or hot mineral acids and some 
concentrated or hot organic acids. Nylon is also 
attacked by phenolic compounds and concentrated 
phenol is one of the few solvents for nylon. 


industrial applications 


Because of the unique combination of properties 
many industrial applications for nylon have become 
standard. Several of the most important are described 
below. The largest industrial use is, of course, in tires, 
but since much information on this well-known appli- 
cation has already appeared, this article will cover only 
some of the lesser-known uses. 


Filter fabrics — One of the most common operations 
in all industry is filtration and it is therefore natural 
that one of the earliest industrial uses for nylon was in 
filter media. In many operations certain objectionable 
properties of alternatives, such as progressive blinding, 
loss of strength due to chemical action or rotting, fail- 
ure due to abrasion and flexing, resulted in low life and 
high replacement costs. With the advent of nylon many 
of these deficiencies were overcome. In addition nylon 
fabrics give a smooth surface to permit easier cake 
discharge, do not cut down the filtration rate since the 
fibers do not absorb the filtrate and swell, and are 
readily cleaned. An example of the cost savings in 
changing to a nylon filter cloth is in the filtration of 
calcium phosphate from caustic soda solution at 200F 
with a plate and frame press. The cotton cloths lasted 
two days compared with 30 days for the nylon. The 
initial nylon cost was only three times that of cotton, 
but its wear life was 15 times as great. 


In general, for either liquid or gas filtration, nylon 
can provide excellent filter fabrics under alkaline, mild- 
ly acidic, abrasive, high flex, or quick cake release con- 
ditions at continuous temperatures up to about 250- 
275F. 

Nylon filter fabrics are used on many types of fil- 
tration equipment in a wide range of industries such as 
sugar refining, base metals refining, soap manufacture, 


TABLE I 





NYLON 
High Tenacity 


POLYESTER 
High Tenacity 


6.3-7.8 
6.3-7.8 


111,000-138,000 


VISCOSE RAYON STEEL WIRE 


High Tenacity 


COTTON 





TENACITY, Dry (gm/den) 
Wet (gm/den) 

TENSILE STRENGTH, Dry 
(Ib. /sq in.) 

ELONGATION AT BREAK, 
Dry (%) 16-28 10-14 9-22 6-48 
Wet 18-32 10-14 14-30 6-48 

INITIAL MODULUS (gm/den) 

(at 1% elongation) 30-40 

(Ib/sq in.) 438,000-584,000 


6.0-9.2 
5.1-7.9 


0.6-3.1 
0.6-3.1 


60,000-300,000 


3.0-5.0 
1.9-3.6 


3.0-4.9 
3.3-6.4 


58,000-94,000 





87,000-134,000 65,000-105,000 








90-120 70-125 40-82 300 
1,590,000-2,120,000 1,360,000-2,430,000 806,000-1,570,000 30,000,000 


AVERAGE STIFFNESS (gm/den) 35-49 56-63 26-29 57-60 


ELASTIC RECOVERY (%), 
2% stretch 100 100 
4% stretch 100 93 
8% stretch 100 90 stretch) 


TOUGHNESS (gm cm/den cm/ 0.06-0.18 
SPECIFIC GRAVITY 1.14 1.38 aa 1.50 7.8 








70-100 74 
45 (from 5% 





0.68-0.93 0.62 0.05-0.22 














*Cotton strength figures are based on individual fibre properties. Figures for cotton yarn will be lower. 


> wets Bi ide . ortiec or similar tvpe erials. . 
2. Physical properties of nylon compared to properties of other similar type material. continued 
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Nylon yarn —continued 





cement manufacture, edible oil refining, paint and 
varnish manufacture, the ceramics industry and many 
others of the chemical process industries. Because of 
the tremendous variety of specific filtration conditions, 
the filter fabrics must often be specially designed. Fab- 
ric variables affecting the design include yarn type and 
size, weave pattern, cloth weight and fabric finishing 
methods. It has been estimated that there are over 3,000 
standard filter fabric constructions and even in nylon 
there are hundreds of styles available. It is obviously 
necessary for the engineer to work very closely with 
the filter equipment and filter cloth manufacturer so 
that a fabric which will provide the optimum in per- 
formance can be chosen. 


Papermakers’ felts and fourdrinier wires — Paper- 
makers’ wet felts are woven endless cloth belts used on 
paper machines to pick up the newly formed sheet of 
paper from the fourdrinier wire and carry it through a 
series of press rolls, where water is removed by pressure 
and vacuum. A wet felt must have adequate water 
permeability, a surface which will not mark the paper, 
adequate resilience to provide a cushion for the wet 
sheet, good dimensional stability, resistance to flex and 
abrasion, and chemical and bacterial resistance. Most 
wet felts used to be all wool, but now the majority of 
felts are blends of wool and from 15% to 50% nylon 
staple. 


In the manufacture of asbestos-cement products 
where severe alkaline conditions are found, felts of 
100% nylon are becoming standard. The main contri- 
bution made by nylon in the blend felts is longer felt 
life because of better abrasion resistance. Nylon content 
felts often last from 30% to 100% longer than all wool 





The nylon reinforced diaphragm in this valve provides 
much longer life under the stresses of high vacuum 
Service. 
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felts. In addition, nylon contributes better dimensional 
stability and higher resistance to bacterial and chemical 
attack. 


Industrial coated fabrics — Coated nylon fabrics have 
been developed which have gained broad acceptance in 
many protective cover applications. The properties of 
these fabrics have made possible new design concepts, 
such as inflated structures and collapsible containers, 
whose uses are rapidly growing in a wide variety of 
fields. 

These new fabrics consist of a relatively light weight 
base fabric of filament nylon yarn coated, usually on 
both sides, with neoprene elastomer or polyvinyl chlor- 
ide resin. Other coatings used include “Hypalon”* 
chlorosulphonated polyethylene, polyurethanes, as well 
as natural and synthetic rubbers. 


Coated nylon fabrics are being used in the trans- 
portation, construction, agricultural, marine, mining, 
petroleum, and manufacturing industries. There are 
several specialized industrial uses also, such as mine 
air ventilation tubing where rot and mildew resistance 
are of importance. Another is in diaphragm materials 
for diaphragm valves where the nylon reinforcement 
provides longer wear, particularly under the stresses 
involved in high vacuum service. Rubber-coated nylon 
diaphragms also improve the performance of diaphragm 
pumps. 

Some of the most interesting uses of coated nylon 
involve new concepts such as pneumatic structures and 
collapsible containers that may well mean significant 
chan-zes in storage and transportation methods and in 
the construction industry. Pneumatic buildings are find- 
ing wide use as temporary warehouses. These structures 
are kept inflated with a blower which maintains a rela- 
tively low pressure of about 0.1 to 1.0 inch of water, 
and they can withstand winds from 50 to 100 mph 
depending on the pressure and the anchoring method 
used. They are light weight, easily portable and quick 
to erect. They have normally been about 80 feet by 
40 feet by 20 feet high, but recently the United States 
government erected a pneumatic structure 150 feet in 
diameter by 85 feet high. 

Collapsible containers are finding many uses in the 
storage and transportation of liquids and in some cases 
for granular solids. These utilize rugged coated fabrics 
of special design. Liquid storage tanks for fuel or water 
are used in remote areas where transportation costs 
would prohibit equivalent steel tanks which would be 
ten times as heavy. Because of their easy portability 
(several medium-size tanks can be loaded on a small 
truck), they are useful where permanent storage is not 
necessary. They range in size up to 200,000 gallons, but 
are usually from 3,000 to 20,000 gallons capacity. No 
air is drawn into these tanks and all the liquid can be 
pumped out, eliminating the usual practice of maintain- 
ing a small heel as in conventional tanks to prevent air 
being drawn through the pumps. 


Conveyor belting — Belt conveyors are used in almost 
every type of industry. Conveyor belts are normally 
made from four or more plies of heavy fabric. The 
fabrics are covered or “frictioned” with rubber, the re- 
quired number of rubberized plies are laid up and com- 
bined with rubber top and bottom covers, and then the 
entire belt is vulcanized. 


In certain applications the requirements for belts 


*E. I, du Pont de Nemours & Co. Inc. registered trade- 
mark for its chlorosulphonated polyethylene. 


DESIGN ENGINEERING OCTOBER 1960 





VITROHM RING RHEOSTATS 


MIL SPEC RESISTORS 


‘1%, \ 
i : 


4 tips for design engineers 


VITROHM® Resistors, stock and made to order 
WATTS RESISTANCE VALUES (ohms) 





Made to Made to 
FORM Stock Order Stock Order 





VITROHM: Fixed} 5 to 200] 5 to 218 | 1 to 250,000 | 0.2 to 1,750,000 





Adjustohm | 10 to 200} 10 to 218 | 1 to 150,000 | 0.3 to 525,000 





STRIPOHM 20to75 | 20to75 |1t065,000 | 0.1 to 115,000 





AXIOHM 3,5,10 |3,5,10 |1to 50,000 | 0.25 to 50,000 





NON-INDUCTIVE | 35 to 160 | 10 to 160 | 1 to 1,000 0.86 to 14,100 





PLAQOHM 25 to 150 | 25 to 150 | 1 to 10,000 | 0.5 to 86,400 





DISCOHM 24 24 1 to 4,000 1 to 5,760 





RIBFLEX Not 75 to 550 0.04 to 66 


Not 
Available Available 























LIVE BETTER...E/ectrically 


VITROHM Ring Rheostats 


25 W, 1 min to 5,000 max ohms 

50 W, 1 min to 10,000 max ohms 
100 W, 1 min to 10,000 max ohms 
150 W, 1 min to 10,000 max ohms 
300 W, 1 min to 2,500 max ohms 


Relays 


Sensitive—2 amp, 125v, a.c. max 
Midget—6 amp, 125v, a.c. max 

Heavy duty midget—15 amp, 125v, a.c. max 
Multi-pole—10 amp, 125v, a.c. max 

Heavy duty—25 amp, 125v, a.c. max 


n 
a 


Mil Spec Resistors 


All styles, all sizes, all characteristics and all resistance 
values listed in Military Specification MIL-R-26C. Ask for 
BULLETIN 12 





Write for a complete listing and specifications o Ward Leonard Resistors, Relays or Rheostats. 


Ward Leonard of Canada Limited, 1070 Birchmount Road, Toronto 16. 


WARD LEONARD 
OF CANADA LIMITED 


1070 BIRCHMOUNT ROAD TORONTO 16 
FACTORY AND HEAD OFFICE 





® Relays ¢ Motor Controls ¢ Dimmers « SAFT Batteri 





Switches © Kenco Pumps ¢ Loadbanks 
For further information mark No. 158 on Readers’ Service Card 
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are becoming more rigorous and nylon is finding con- 
siderable use, usually in combination with cotton or 
rayon. These fabrics permit belts to be made having 
tensile strengths two and one-half to four times stronger 
than those previously found practicable and weighing 
less than one half as much as a comparable conven- 
tional belt. Thinner belts also give greater resistance to 
flex failure and allow the use of smaller diameter pul- 
leys. 

Another recent development in conveyor belts is the 
use of solid-woven belts. Instead of several plies of 
fabric, one solid-woven fabric is used consisting of three 
or more warp layers held together by an intricate sys- 
tem of weft yarns. The fabric is usually cotton, con- 
taining up to 25% of filament nylon reinforcing yarns. 
The fabric is simply coated with vinyl or neoprene and 
hence holds forth the possibility of lower belt con- 
struction costs. This type of belt has been used to a 
considerable extent in coal mining. 


V-belts — The V-belt was introduced in 1921 and its 
use has expanded fairly rapidly as it is a very versatile 
and efficient means of transmitting power. There are 
two main types of belts: cable cord belts which are re- 
inforced with a few very heavy cords, and cord fabric 
belts which are reinforced with several layers of fabric 
made from much finer cords. Automotive and fractional 
horsepower V-belts are usually cord reinforced and 
industrial V-belts are normally reinforced with cord 
fabric. However, the use of cable cord construction is 
growing. Present trends indicate the need for stronger 
V-belts and other fibers are now being used. Nylon has 
a definite place particularly in high-impact or shock- 
loading drives. With improved cords, the wrapper fab- 
rics are now becoming the weak point in some types of 
belts and it appears that nylon will find a growing use 
here because of its abrasion and flex resistance and 
moisture insensitivity. 


Hose—There are several constructions of hose and 
many hundreds of uses. The major use of nylon in hose 
has been in fire hose which is of circular woven con- 
struction. 

In other types of hose, nylon is normally used only 
where premium performance is desired or where special 
problems are encountered. In wrapped hose multiple 
layers of bias cut woven fabric, usually of cotton, are 
wrapped around an extruded rubber tube on a man- 
drel, then covered with rubber and vulcanized. One 
main advantage of this type of hose is that it can be 
made in large diameters. One wrapped construction 
of nylon fabric is a heavy duty air hose for use in 
severe conditions, particularly in the mining industry. 
In braided hose, the yarn is braided over rubber tubing, 
then covered with rubber and vulcanized. Braided hose 
offers good flexibility and high burst strength with 
relatively low cost and can be made in long lengths. 
The principal use for nylon in this type of hose is in 
automotive power steering and automatic transmission 
hose. Besides providing high strength, the nylon with- 
stands pressure pulsations in the hose better than other 
materials. 


Air springs—There is a growing use in trucks and buses 
of air suspension systems instead of the usual steel 
springs. A new city bus which recently went into pro- 
duction in a Montreal area plant (see DE, May 1960, 
p. 44) uses a total of eight air bellows in its air sus- 
pension system. Considerable work has been done on 
air springs for cars, but several problems, including 
space limitations, have been encountered. However, 
one or two European cars are so equipped, and passen- 
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ger car use is expected to grow here. 

The rubber air bellows are usually reinforced with 
heavy nylon fabric. They are pumped up with air from 
the standard air supply from the brake system. Mechan- 
ically operated valves feed air to the bellows or bleed 
it off so that the distance between the frame and the 
axle is the same at all loads. As the truck or bus is 
loaded more air is pumped to the bellows so that the 
vehicle does not sink down on its springs as it would 
with steel springs. 


Rope—One of the largest industrial uses for nylon is 
in rope. The largest uses for nylon cordage are, of 
course, in the marine and fishing industries. How- 
ever, there are also many uses in the manufacturing, 
lumbering, mining and construction industries. 

Personnel safety ropes are a very common appli- 
cation of nylon because of greater safety and lighter 
weight. Nylon rope will absorb an impact load two 
and one half times greater than an equal strength 
manila rope and yet the rope weight that the worker 
must carry is only about one third as much. In addi- 
tion, in the event of a fall, the elasticity of the nylon 
will result in less possibility of injury because of the 
gentler stopping action. 

In textile, flour and paper mills, nylon drive ropes 
have out-lasted cotton ropes by as much as 15 to 1. 
In some cases where high strength is not needed or a 
rougher rope surface is desired, cotton and nylon 
staple blends are used in drive ropes. 

In the paper industry, nylon or nylon and cotton 
mixtures are commonly used as “back tender” or 
carrier ropes on the dryer sections of paper machines. 
These ropes run around pulleys in such a way as to 
guide the paper through the dryers during machine 
startup. 

Another common use for nylon rope is in drop 
forging installations. Nylon drop hammer ropes are 
giving outstanding service because of nylon’s resistance 
to impact loads and fatigue. 


Brushes—Nylon heavy monofilament is finding wide 
industrial acceptance in bristled brushes. It is avail- 
able in diameters from .003 to .075 in., and also in 
tapered form for paint brushes. Properties of 610 
monofilament include good stiffness both wet and dry, 
excellent flex and abrasion resistance, plus good chemi- 
cal and rot resistance. Nylon monofilament brushes 
find a wide variety of industrial applications particu- 
larly under wet processing conditions. 


Miscellaneous uses 


There are, of course, many other industrial uses 
which have not been described in detail either because 
of their lesser interest for design engineers or their 
lesser importance. Significant amounts of nylon yarn 
are used in electrical insulation and wire reinforce- 
ment, commercial laundry supplies, webbing, and bag- 
ging. Other uses include non-woven industrial felts, 
paper reinforcement, synthetic papers and reinforced 
plastics; and many of these are still in fairly early 
stages of commercialization. Very significant develop- 
ments are expected in these fields and it is likely that 
nylon will eventually displace conventional materials. 

In conclusion it can be said that because of its 
exceptional properties nylon yarn has made very signifi- 
cant contributions to a wide range of industrial prod- 
ucts. Many other applications are in early stages of 
development. As design engineers continue to solve 
the technical and economic problems, important addi- 
tional contributions will be made, * 
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Briefs 


If you happen to have been on a visit 
to Russia lately, perhaps you could help 
us with a small problem. Is there per- 
chance a Madisonovski Prospect in Mos- 
cow? The question arises because of the 
small flood of releases about matters 
Russian, mostly dealing with their scien- 
tific achievements. 


Its true that the releases originate 
locally or across the border, but they do 
suggest the fine hand of the PR man. 
Look at the tone of them: One says Rus- 
sian methods of producing prestressed 
concrete are simpler and more economi- 
cal than ours .. . Another refers to Rus- 
sian achievements in automation... A 
third says a noted Soviet scientist is re- 
ceiving a Canadian award and $1,000 for 
research in low-temperature physics . . . 
A fourth reports on Soviet ferrous 
metallurgy, saying that in five years the 
Russians will surpass present U.S. steel 
production... 


And talking of releases, one from Chi- 
cago reports that the most genial bar- 
tender becomes less simpatico when he’s 
been standing on his feet a long time... 
And that when supermarket check - out 
girls make frequent mistakes, work slow- 
ly and grumble most at the cash cus- 
tomers, it’s a sign that they're tired. 
What’s this release selling? Anti-fatigue 
matting, silly! 

What strange causes some releases pro- 
mote. One from London says, “If you 
want to add a word to your technical 
vocabulary, try cullet. It means broken 
glass of all kinds.” Thanks very much, 
we'll remember after our next party. 
And what was this release selling? We 
haven't figured it out yet, unless it was 
Charrington’s brewery, which apparently 
uses 100 million bottles a year... 

W. A. Clarke, P.Eng., chief engineer 
of the Ontario Department of Highways, 
was heard to say, referring to a man who 
committed suicide by jumping from the 
new Burlington Bridge, “Anyway, he 
paid his toll first.” Technical joke, very 
difficult. 

Nuclear notes: A survey shows that 
over 200 people and groups are interest- 
ed in a Canadian Nuclear Association 
and such an association is now being 
formed in Toronto Improve- 
ments in metal alloy and uranium di- 
oxide fuels, plus other advances in or- 
ganized reactor nuclear power plants, 
will lead to lower-cost electrical produc- 
tion; so says Dr. William E. Parkins, 
director of organic fuels for Atomics 
International, speaking at a Vienna con- 
ference sponsored by the International 
Atomic Energy Agency... 

In case you're interested, Hawaii has 
a large bat population. Do you know 
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how they got there? Okay, you’re still 
not interested, but wait till you see the 
reply — you'll change your mind, as we 
did. The curator of mammals at the 
Smithsonian Institution says gravely that 
a pregnant bat probably got lost and 
flew there... 


Society for Nondestructive Testing Inc. 


says a northeast regional convention will | 


be held at the Mount Royal, 
next May 17 to 19; 
national 
Canada . Other convention notes of 
design interest: National Heating & Air 
Conditioning Show, Toronto, March 6 to 
8 (a showcase, incidentally, for both 


Montreal, 


Canadian and U.S. heating and air-con- 
Canadian | 
National Packaging Exposition, Toronto, | 
Rubber and Plas- | 
October 9 | 


ditioning equipment) 
November 1 to 3... 
tics conference, Erie, Penna., 
to 11... Technical seminar on printed 
circuit design parameters for data pro- 
cessing and communications equipment, 
Sheraton Towers Hotel, 
tober (12.:.. 


Names make news: Ferranti-Packard 
Electric Ltd. has developed a new kind 
of automated equipment for a drug firm 
in Buffalo, N.Y. . . . R. M. Gooderham, 
of the Canadian Welding Bu- 
presented a paper on structural 
welding in Canada to the International 
Association of Bridge and Structural 
Engineering in Stockholm Trade 
Minister Churchill headed a Canadian 
mission of consulting engineers to South 
America . . . Designer John A. McKillop 
and five other ex-Avro-ites who decided 
to stay in Canada have won a substantial 
hush-hush contract for engineering on a 
U.S. Navy weapon system... 

Spawned by the 
sachusetts company 
“clean 


manager 
reau, 


space age, a Mas- 
designs and installs 
— meaning super-clean 
enclosed areas where high-precision prod- 
ucts involving extremely fine tolerances 
are manufactured and tested. The com- 
pany, Controlled Environment Inc., also 
provides training for company employees 
in the special procedures necessary for 
working effectively in such areas... 


rooms” 


Other space age items: Medical science 
has produced a pill the size of a shirt 
button which is really a radio (complete 
with transistor, condensors, resistances, 
inductances and all) designed to test pres- 
sures in the body . . . A device has been 
developed capable of true amplification 
of light; it would make possible the con- 
struction of a sort of cosmic flashlight 
which would send out a beam strong 
enough to illuminate part of the moon. 

Tailpiece: It happened at a Communist 
party meeting. 
worried look and said, “Comrade chair- 
man, there’s one thing I'd like to know. 
Who’s going to provide my unemploy- 
ment insurance when we overthrow the 
capitalist government?” 





it will be the first 
convention of the society in | 


Chicago, Oc- | 


One member rose with a | 


WON’T SMEAR ON 
MYLAR 


VARS 


LUMOGRAPH 


*““DURALAR" PENCILS & LEADS 


2830 € J.S.STAEDTLER (20 MARS-~L 


Duralar 


LUMOGRAPH 


4eere 
GERM 


The only kind that can’t smear, keeps a 
point and erases on Mylar. Duralar draw- 
ings on Mylar reproduce perfectly, Micro- 
film without loss of detail, can even be 
cleaned with soap and water. Duralar is 
available (pencils, leads and lead holders) 
in five special degrees of hardness (K1 to 
K5). Mars Lumochrom colored pencils 
with same lead structure—in 24 colors 

—all colors reproduce. At better engi- 
neering and drafting material suppliers 
J. S. Staedtler Canada Ltd., Toronto. 


"FREE SAMPLE —- SEND COUPON | 
J.S. Staedtler Canada Ltd. 
1162 Caledonia Rd., Toronto 19 


Please send me FREE A sample Duralar 
Penci Include a sample of Mylar for testing 
() Booklet ‘Advantages of using Mylar draft- 
ing film” 
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Completely 
CANADIAN MADE 


_ GY PANEL 
_ MEASURING 
INSTRUMENTS 


G\ PORTABLE 
AND LABORATORY 
INSTRUMENTS 


G ELECTRONIC 


INSTRUMENTATION 


Only a complete Canadian 
instrumentation facility 
can offer the kind of 
‘service Canadians need. 
Bach-Simpson Ltd. is 
complete — in research, 
design, tooling and 
manufacture. 


If our standard line of 
instruments, complete 

_ as it is, won't meet your 
requirements, ask us to 
demonstrate the unique 
combination of skills we 
can offer in the design of 
specialized instrumentation 


_. to meet your specific 


prphlem. . 
Others ave and have ben 


LIMITED 


Hach-Simpson ) 


| Letters to the Editor 





CAPE member says group 
interested in all engineers_ 


Dear Sir, 

I was very impressed with your 
September 1960 editorial entitled, “A 
word about employee engineers .. . 
and other important items of interest 
to all professionals.” This is good 
stuff and you should be commended 
for bringing some of the problems con- 
fronting today’s employee engineers 
out into the open. 

What particularly caught my _ in- 
terest was your comparison of the re- 
cently formed Committee for the Ad- 
vancement of the Employee Engineer 
in Quebec with the Committee for the 
Advancement of Professional Engi- 
neering (CAPE) in Ontario. You seem 
to agree that it is about time the em- 
ployee engineers had a greater say in 
the affairs of the profession, but that 
you did not like to hear this talk about 
“taking over” the profession’s govern- 
ing councils. 

As a member of CAPE, let me in- 
form you that this talk is news to me. 
As I understand it, the Quebec group 
has no desire to take over the Quebec 
Corporation; and CAPE couldn’t take 
over the APEO even if it wanted to— 
which it doesn’t. 

You will be interested to know that 
CAPE is sponsoring two candidates 
in each of the five technical branches, 
making a total of 10. In addition to 
this, it may also endorse one or more 
of the candidates running for the posi- 
tions of president, first vice- and sec- 
ond vice-president (who, to be eligible, 
must have previously served at least 
one year on the APEO Council), mak- 
ing a total of 13 at the very most. This 
still leaves five appointed councillors 
and the past president who don’t come 
into the electorial picture at all. 

It can be seen, therefore, that even 
if all ten CAPE candidates got elected, 
this would still only give them a ma- 
jority of one—and then only if they 
were In unanimous agreement. 

One further point. You seem to 
have the impression that CAPE is only 
interested in the problems of employee 
engineers. I assure you, this is not the 
case. CAPE is interested in the ad- 
vancement of the engineering profes- 
sion as a whole. 





Letters should be addressed to the 
Editor, Design Engineering, 481 Uni- 
versity Avenue, Toronto 2. 


While it is true that the employee 
group is the largest segment within the 
profession (about 75% )—and as such 
probably needs and deserves the major 
share of attention — this is by no 
means the only concern of CAPE. 

In the meantime, I can only draw 
your attention to the fact that the 
members of CAPE include consulting, 
management, sales, and teaching en- 
gineers as well as employee engineers. 
What we have most in common is our 
concern for the status and well-being 
of the engineering profession. That 
comes before all else. 

R. W. Thomas, P.Eng. 
Sarnia, Ont. 


Design Show story 
““objective’”’ 
Dear Sir, 


To many of us who were unable to 
attend the New York Design Engi- 
neering Show this year, your report 
was of great interest. 

Unlike a critic of your article, I feel 
that it was complimentary to the 
Canadian participation in this exhibi- 
tion and that you distinctly pointed 
out the improvement over the pre- 
vious year. If Mr. Crisp had read the 
article thoroughly he would have 
realized that the critical comments he 
referred to were in fact quotations 
from exhibitors other than the Cana- 
dian government. 

One of his arguments is his dis- 
agreement with Design Engineering’s 
point of view on which of the Cana- 
dian products were the most impres- 
sive at this show. I believe that the 
quotations from the New York Times 
show your objective viewpoint in 
judging this matter. 

I would like to compliment your 
writer on an article that pointed out 
both the good and bad features of the 
Canadian exhibit. Your critic would 
seem to want an unrealistic article 
that would hide the errors and mis- 
takes—or at least not mention them 
in print. 

You would be doing a disservice 
to your readers and future participants 
in this show if you did not view it 
critically. Perhaps the value of the 
next exhibition will be relative to your 
criticisms. 

Mr. Crisp displays a common 
Canadian failing in his attitude to- 
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eANTROLLER INDIC4 79, 


x 


RS 


with speed, reliability, accuracy using 


No, it isn’t quite as simple as this! But how many 
times have you come up with a terrific idea, only 
to find that the key element, the device that 
translates information into action, just doesn’t 
exist in the form you require? 


The versatility of the Controller Indicator allows 
its adaptation to a great variety of applications, 
encompassing limit control of voltage, frequency 


Bach - Simpson Controller Indicators 


or temperature, selection and grading (through 
a unique memory facility) and timed process 
control. 


Bach-Simpson Limited will welcome the oppor- 
tunity to assist you in the design of a system to 


solve your problem. 
| it ; 
 Bach-Simpson ~ 


LIMITED 
1255 BRYDGES STREET, LONDON, ONTARIO 


For further information mark No. 104 on Readers’ Service Card 
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Why Use Less Than Chemlon* 
Packings In Your 
Hydraulic Cylinders 


<= v 


* «2 
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PISTON 
CUP 


FLANGE 


Hydraulic equipment manufacturers are now taking a second look 
at the many advantages of “John Crane’ CHEMLON hydraulic 
packings and offering them in place of leather, fabric-reinforced 
and similar packings. 

THE REASON . . . CHEMLON provides several very important 
service advantages. 


1. Increased cylinder life due to the inherent non-frictional 
qualities of CHEMLON. 


2. Longer packing service life—CHEMLON outlasts all 
other types of packing to a remarkable degree . . . decidedly 
cuts replacement, down time and maintenance. 


Universal application—CHEMLON’S inertness to ail 
types of hydraulic fluids, including non-flammables and 
synthetics . . . eliminates the need for customers stocking 
a wide range of special packings. 


Trouble-free performance— CHEMLON withstands tem- 
perature conditions encountered in hydraulic service up 
to 350°F. 


“John Crane’ CHEMLON-The Best in Teflon— 
offers a complete line of piston cup,‘“U” cup and 
flange packing for every service requirement. 


Get the new bulletin No. P-322 on “John 
Crane” Hydraulic Packings. 


Crane Packing Company Ltd. 
Box 134, Station C, Dept. AMP i “J 

° ° *“ John Crane” fabricated 
Hamilton, Ontario from DuPont Teflon 


Das SR 


MECHANICAL PACKINGS SHAFT SEALS TEFLON PRODUCTS LAPPING MACHINES THREAD COMPOUNDS 


CRANE PACKING COMPANY, LTD. 


OFFICES IN PRINCIPAL CANADIAN CITIES 


For further information mark No. 115 on Readers’ Service Card 





wards criticism and its relative taste. 
I would suggest that he should con- 
cern himself less with arguing with 
your article, which obviously did not 
mention his firm, and more with de- 
veloping and exhibiting products that 
will arouse the same interest from 


; Americans as did the Triodetic joints. 


Dk: 
Toronto. 


Likes stereophonic 
earphones 


| Dear Sir: 


I read with interest your review on 
the Design Show and the letter about 
it from Jack H. Crisp in your August 
issue. Mr. Crisp said he “cannot quite 
see a family sitting around wearing 


| these stereophonic earphones”. If he 


were to peep in my picture window 
next month, he would be able to see 
one family doing just that. I was im- 
pressed with the earphones and with 
the excellent way the manufacturer 
followed through on my request for 
information about them and intend to 
order some soon. 

Gerald L. Eberly 


| Philadelphia, Penna. 


What Los Angeles 
didn’t know 
Dear Sir: 
In your June issue, under Reports, 
you published an item entitled “Big 
Brother now keeps his eye on the 


| plant’s boilers,” dealing with the use 


of closed-circuit TV to monitor fires 
inside boilers. The story said that be- 
fore installing the TV system, the Los 
Angeles Department of Water & 
Power examined various devices for 
indicating boiler ignition, but none 


| could keep track of all burners, nor 
| would they show a flame failure. 


This certainly used to be true, but 
since the introduction of our “Purple 


| Peeper” it is no longer true. I enclose 
| a promotion sheet on this device, the 
| C7012A. Obviously the Los Angeles 


Department of Water & Power didn’t 


| know about the device or built their 


installation before it was on the mar- 
ket. 
K. K. Warne 
Merchandise manager 
Toronto Honeywell Controls Ltd. 


(The enclosure referred to in Mr. 
Warne’s letter says that Honeywell’s 


| new C7012A ultra vision flame de- 


tector employs an amplified ultra- 
violet signal to distinguish between a 
flame and a hot refractory. It simpli- 


| fies burner supervision since the flame 
| detector, not being sensitive to a hot 


refractory, can be aimed at each in- 


| dividual flame. — Editor) 
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GENERAL ELECTRIC 
SILICONE RUBBER 


helps you solve problems of 


heat 
cold 
weathering 


compression set 
chemical erosion 
electrical insulation 





G-E 
SILICONE 


NATURAL 


GR-S 


BUTYL 


NITRILE 


CHLORO- 


PRENE 


CHLORO- 
SULFONAT- 
ED POLY- 
ETHYLENE 


POLY- 
SULFIDE 


POLY- 
ACRYLATE 





Tensile 
Strength psi 


500- 
1800 


1500- 
4000 


1000 
2500 


1000- 
2500 


800 
3000 


1500- 
3000 


1500 
3000 


990- 
1500 


1000 
2000 





Ultimate 
Elongation % 


100- 
600 


300- 
800 


200 
600 


400- 
700 


300 
600 


300- 
700 


300 
600 


150- 
500 


150 
300 





Tear Resistance 


Poor 
Good 


Very 
Good 


Fair 


Fair 
Good 


Fair 
Good 


Good 


Good 


Poor 


Fair 
Good 





Compression Set 
Resistance 


Good 
Excellent 


Very 
Good 


Fair 
Good 


Fair 


Very 
Good 


Fair 
Good 


Fair 


Poor 


Very 
Good 





Abrasion 
Resistance 


Poor 
Good 


Excellent 


Good 


Fair 


Very 
Good 


Very 
Good 


Very 
Good 


Poor 


Good 





High Temperature 
Resistance 


Out- 
standing 


Poor 


Fair 


Fair 
Good 


Good 


Good 


Very 
Good 


Poor 


Very 
Good 





Low Temperature 
Flexibility 


Out- 
standing 


Good 


Good 


Good 


Good 


Fair 
Good 


Fair 


Fair 


Poor 





Ozone & Weathering 
Resistance 


Out- 
standing 


Poor 


Poor 


Good 


Fair 


Good 


Out- 
standing 


Good 


Good 





Oil Resistance 


Good 


Poor 


Poor 


Fair 


Very 
Good 


Good 


Fair 
Good 


Out- 
standing 


Very 
Good 





Aromatic Fuel 
Resistance 


Poor 


Poor 


Poor 


Poor 


Good 


Fair 


Fair 


Excellent 


Good 





Water Absorption 
Resistance 


Good 
Excellent 


Fair 
Good 


Good 
Excellent 


Good 


Good 
‘Excellent 


Fair 
Good 


Good 
Excellent 


Good 


Poor 








Durometer Hardness 
Range 





20-95 





20-100 





30-100 





20-85 





30-100 





20-90 





60-90 





30-80 





40-80 








For Silicone Rubber Specifications and Selector bulletins, contact: 


CHEMICAL MATERIALS SALES 


940 Lansdowne Avenue, Toronto 4, Ontario 


INDUSTRIAL PRODUCTS DEPARTMENT 


457W-160 


CANADIAN GENERAL ELECTRIC COMPANY LIMITED 


For further information mark No. 112 on Readers’ Service Card 
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The graphic arts Canadian periodicals 
rn I 
promote Canadian are a showcase 
designers for their work 


The graphic arts employ more designers, artists and craftsmen 
than any other business or industry. 


Defined in a submission to The Canada Council as “the creative 
and interpretative aspects of art and design in relation to all forms 
of printed communication”, and so touching the life of the whole 
people, the graphic arts derive their main stimulus and support 
from the Canadian print media. 


In these you see the best work of thousands of artists, photog- 
raphers, typographic designers, and printing craftsmen. 


As Canada’s leading publisher of national magazines, business and 
financial periodicals, Maclean-Hunier is the nation’s principal 
showcase of the graphic arts . . . a vital part of the Canadian 
way .. . the best way for Canadians. 


MACLEAN-HUNTER We PUBLISHING 


Head Office—481 University Avenue, Toronto 2 « 1242 Pee! Street, Montreal 2 © 1030 W. Georgia Street, Vancouver §& 
For further information mark No. 137 on Readers’ Service Card 
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People... 
..» and events 





Burkhard Risk 


Dr. George Burkhard has been appointed 
research engineer of the paper division of 
Dominion Engineering Co. Ltd., Mont- 
real. He will direct the company’s re- 
search program in the paper machinery 
field. 


Allen E. Risk, M.E.I.C., P.Eng., has 
been named manager, pump department 
sales, Canadian Allis-Chalmers Ltd., 
Montreal. He has held various positions 
in this department in the last 11 years. 


William M. Hewat has been promoted 
western district manager of Naugatuck 
Chemicals, Division of Dominion Rub- 
ber Co. Ltd., making his headquarters 
in Edmonton. He is a member of the 
Society of Plastics Engineers and Western 
Canadian Plastics Association. 


The first stage of a $2,500,000 aromatics 
extraction plant is scheduled for comple- 
tion next spring at British American Oil’s 
Montreal East refinery. This will be the 
Udex extraction unit. A prime product 
will be benzene, required for B-A’s cu- 
mene operation. Future production will 
include other aromatics such as toluene 
and xylenes. 


Adjustable storage racks will be made by 
Speedrack Ltd., a new company at 132 
Rivalda Rd., Weston, Ont., a subsidiary 
of Storage Products Corp., Skokie, IIl. 
The patented Speedrack rack is assembled 
without tools. 
Renold Chain Canada Ltd., until now a 
sales organization for the parent manu- 
facturing firm in England, has acquired 
a site at Brantford, Ont., where a manu- 
facturing plant will be built. 
Third and largest expansion in its 22 
year history, a new plant is nearing com- 
pletion for Canadian Research Institute 
on Curlew Drive, Don Mills, Ont. The 
building will provide manufacturing fa- 
cilities and laboratories, including a pre- 
cision temperature controlled room for 
housing electrical standards, where 
measurements can be made to an accur- 
acy of 0.001%. 
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Ein hice ee 


>>> 


SOMETHING UNUSUAL 
ABOUT THIS 
MESH TUBE 


...can you spot it? 


To the casual glance, this tube looks 
to be a routine job. But specifications called for an assembly that was, to put 
it mildly, unusual. Unheard of might be a better description. 

Study the picture closely and you will note a rather dark streak down the center. 

This is where the two edges of the rolled cloth touch. The unusual feature is each 

wire is ‘butt brazed’ to its opposite wire. The assembled piece had to be com- 

pletely devoid of a raised seam. Also you will note there is no excess spilling 

of brazing material. 

Difficult? Yes, but we worked out an economical method. 

We'll be glad to work on your mesh-assembled piece regardless of how diffi- 
cult it may be to fabricate and assemble. 
And we have available thousands of varia- 
tions of mesh, wire diameters and metal. 


" [AA ’e 
ARK @ 
OMIVVY 
So “ates 
A e 


COMPANY 


351 Verona Avenue * Newark 4, New Jersey, U.S.A. 


For further information mark No. 140 on Readers’ Service Card 





Piston-pilot operated and vented type 
pressure regulating valve 


Hydraulic power unit for 


pulpwood refiners 


& 


é 
AL Pe! ~ 4 
x Ke 


< - 


Hydraulic platen press for manufac- 
turing plastic sinks. 
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George Harry 


Assistant Editor 


A design profile 
eh 


Engineering firm 
wants government aid 
for native industry 


Sees a small business administration 
as helping the economy and 
resisting “American domination” 


On the face of it, there may seem 
to be little connection between a small 
engineering shop on a rural road out- 
side Toronto and the theme of Walter 
L. Gordon’s urgent message to all 
Canadians about the threat to their 
independence. 

There is, however, according to the 
executives of this small company, a 
very real connection, because the com- 
pany is teetering on the verge of ex- 
pansion and beset with all the troubles 
of transition: troubles which it feels 
the government should help to 
shoulder in the interests of the 
economy. 

This particular company (but it asks 
no special favors for itself alone) is 
Robertson Hydraulics Machinery Ltd., 
manufacturers and designers of oil 
hydraulic systems and machines. It 
employs 16 people in a tiny shop in 
Rouge Hill, Ont. 


The shop is 3,200 sq. ft. in area, 
which includes about a thousand feet 
of stockroom space. It’s located on 
the residential property of its presi- 
dent, Allen Robertson. But small 
though it is, and crowded with equip- 
ment, including three lathes and a 
200-ton press, it is a spacious plant 
in comparison with the one that pre- 
ceeded it. Until three years ago the 
plant was next door in the basement 
of the president’s house, where he 
started the business in 1952. 


Next year the company will move 
again, into a plant to be built on a 
site of ten acres fronting Highway 
401. It will be 9,000 sq. ft. in area, 
plus offices, but for a start the com- 
pany might put up half the plant and 
work in this space until it’s ready to 
finish the building. 


Like many another small business, 
Robertson Hydraulics’ problem is lack 
of adequate financing to expand on 
the scale which its present turnover 
justifies. What its executives want, 
not only for themselves but in a larger 
way for all small native Canadian in- 
dustry, is adequate support from the 
government. They feel that the small 
manufacturer, whom they describe as 
the backbone of the country, gets less 
government aid than the giant sub- 
sidiaries of U. S. firms. 

“The average Canadian manufac- 
turing firm has between 25 and 100 
employees,” says vice-president and 
sales director Ray G. Richardson, who 
is aiso president of the sales division, 
Richardson Equipment Co., which 
acts as distributors for other lines of 
oil equipment as well as for Robert- 
son Hydraulics. 

“Many of these small firms have 
better technical ability than some of 
the giants controlled from across the 
border, but they are stymied by lack 
of capital when they try to compete.” 

He advocates a small business ad- 
ministration similar to the U. S. 
agency. Its sole purpose, as he sees it, 
would be to aid small businesses, par- 
ticularly those which can aid the 
economy by selling their manufac- 
tures to the export markets. The 
agency, he says, would be a kind of 
industrial National Housing Admin- 
istration. 

The small business administration 
he envisages would not be concerned 
only with financing. Its main purpose 
would be to make a thorough study 
of native industry with a view to find- 
ing out what additional products could 
be made competitively in Canada. 


(Continued on page 74) 


DESIGN ENGINEERING OCTOBER 1960 











Build your own 
equipment 
with 


SLOTTED 
ANGLES 











an all-purpose range of 4 SIZES 
in steel or aluminum 


DEXION 112 Midget Size The angle 
for jobs where great load-bearing capacity 
is not required. 


DEXION 140 Light Duty The equal- 
flanged DEXION angle for light-duty 
purposes. For use alone, or combined with 
DEXION 225 and 300. 


DEXION 225 Standard The all-purpose 
DEXION angle. Combines with DEXION 140 
and 300 to solve every equipment problem. 


DEXION 300 Heavy Duty The super- 
rugged angle for use wherever great loads 
or accidental shock loads must be provided 
for. Combines with DEXION 225 and 140. 








Send this coupon today! 


PALLET RACKING 
CONVEYORS 
FRAMEWORK 
WORK BENCHES 
TABLES 
STORAGE RACKS 
PARTITIONS 
DISPLAY STANDS 
MEZZANINES 


MAINTENANCE 
PLATFORMS 


MACHINE GUARDS 
DOLLIES 
SHELVING 

CHUTES 
STAIRWAYS 
CATWALKS 
SPECIAL 
EQUIPMENT 


DEX IO WN ccanaDa) rp. 
114 CLAYSON RD. WESTON, ONT. 


[| Please send free DEXION handbook. 
[| Please have representative call 


NAME__ 
COMPANY. 
ADDRESS 











For further information mark No. 118 on Readers’ Service Card 
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Yes, it is amazing... but true. . . how few 

men who specify components realize that 
these simple Hartford Ball Retainers pro- 
vide efficient bearings for hundreds of high 
volume items at a cost as low as 2 cents 
each. Hartford Ball Retainers possess ex- 
ceptional strength and durability. They offer 
many advantages over shouldered bushings, 
notably low starting friction, lower operating 
friction, ease of operation, longer life span 
and increased thrust capacity. Hartford Ball 
Retainer applications and uses are almost 
limitless, ranging from electrical devices to 
heavy duty door hinges. Can be supplied 
with chrome alloy, stainless steel, brass or 
nylon balls, at moderate prices. 


Hartford publishes separate guides for Thrust 
Retainer and Angular Contact applications. 
Specify your need when writing. 


tford : * > 


RETAINERS sf 


HARTFORD STEEL BALL CO. 
101 Jefferson Ave., West Hartford, Conn. 





For further information mark No. 128 on Readers’ Service Card 





Wants government aid 
(Continued from page 72) 


To illustrate industry’s problems, 
he shows a valve which Robertson 
designed and the company is now pro- 
ducing in its own small plant. The 
valve is the company’s first production 
line and the forerunner of what are 
expected to be a range of oil hydraulic 
controls—“bread annd butter lines, 
he calls them. 

“This is a good valve,” says Rich- 
ardson. “The design is all-Canadian, 
it can be sold at lower cost than the 
imported valve and it has been well 
received by the trade.” 

The company has already put out 
feelers for exporting the valve. It is 
not interested in licensing arrange- 
ments, but prefers to make the com- 
ponent here for the export market. 
“We like to keep Canadians work- 
ing.” says Richardson. “We're strong 
on the Canadian angle.” 

They spent $4,000 developing the 
valve. Richardson says some of their 
big American competitors spend as 
much as $50,000 designing a com- 
ponent like this. “They can afford it. 
We can’t.” 


Plans for the future 
He and Robertson hope eventually 
to be designing and making a full 
range of hydraulic components like 


pumps and motors. “They will be 
truly Canadian designs,” says Rich- 
ardson. “They'll be more compact, 
more efficient. And not because it’s 
us, specially. There are lots of small 
firms like ourselves with plenty of 
sound engineering know-how. Un- 
fortunately, like ourselves, many of 
them are hamstrung by lack of capital. 
And because their ideas are not prop- 
erly developed, we have to import 
more items. Is this good for the 
economy?” 

And Robertson, who is not a talk- 
ative man, shakes his head disapprov- 
ingly. 

He and Richardson have a little 
dream of one day getting into the 
manufacture of power _ stations. 
“There’s a lot of oil hydraulics in 
power stations,” says Richardson. 

Among the projects that Robert- 
son, who is the firm’s designer as well 
as its president, has completed recent- 
ly are the hydraulic steering on the 
new Canadian National Exhibition 
stage in Toronto, a $28,000 job which 
they won by tender. Another was a 
150,000 lb. capacity tester with a 
unique design of bearing arrange- 
ments providing adjustment of the 
lower bearing points according to size. 

He also designed a large rotational 
cobalt therapy unit for an American 
source, on which the company ex- 
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Allen Robertson (right), president and designer of Robertson Hydraulics, 
discusses with his sales director, Ray Richardson, the machining of a casting 
for a new series of pressure regulating valves. 


pects an order for ten units. Yet an- 
other recent job was an oil hydraulic 
press for making kitchen sinks. 

Both executives once worked for 
Dowty Equipment Co., though they 
didn’t meet then. Robertson began 
working for Dowty soon after land- 
ing in Canada from his native Sweden 
in 1950. (He traces his ancestry back 
several generations of Swedes and ex- 
plains his Scottish name by saying 
tersely, “Some Scotsman goofed.” 

His first job in Canada was with 
Standard Machine & Die Co. as a 
designer, then he went to Dowty in 
a similar capacity. 


Worked for Swedish G. E. 


In Sweden he worked for A.S.E.A., 
sometimes known as the Swedish Gen- 
eral Electric, where he designed gas 
turbines and servo systems. On this 
job he wrote several maintenance 
manuals on condensers, governors, 
lubrication systems, etc. 

Robertson received his mechanical 
engineering diploma in 1940, his elec- 
trical degree in 1941 and his doctor 
of technology master’s degree in 1943. 
That year he started working for 
A.S.E.A. and at the same time began 
studying for his Ph.D. degree, which 
he earned in 1945. 

Of him Richardson says, “Here’s a 
man trained in one of the great seats 
of learning in Europe, a man, too, 
with great practical experience. He 
lives, eats and breathes hydrauiic 
power. With Al behind you, you can 
solve any problem.” 


Richardson’s background is promo- 
tional, selling and advertising rather 
than technical. He joined Dowty to 
do a market survey on the hydraulics 
fields. (Actually he did three during 
his four years with the company.) 
Later he became sales manager of the 
industrial hydraulics division. While 
at Dowty he spent a year on a techni- 
cal course at Ryerson ‘Institute, 
Toronto. 

He met Robertson about three years 
ago in the course of business and took 
several jobs to him. Early last year 
Robertson suggested teaming up and 
the partnership began on May 24, 
1959. 


Rare breed 


“For weeks we worked until mid- 
night every night,” recalls Richardson. 
“For that matter we still work until 
10 o’clock every night, planning the 
design and production of products in 
the hydraulic transmission field. This 
is a fairly unusual combination, you 
know. There aren’t too many breeds 
of cats like us.” 

And next year these two men, the 
quiet designer of hydraulic compo- 
nents and the ebullient salesman who 
markets them, will move to a larger 
plant, leaving behind them the tiny, 
overcrowded plant on _ Robertson’s 
home property which he plans one 
day to convert into a beautiful retreat. 
The larger plant represents a dream 
fulfilled. 

“But why doesn’t the government 
help small firms like us?” cries Rich- 
ardson. 
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Ideas round-up 





Value analysis cuts costs 74% 


General Electric has a value analysis program whose 
aim is to lower the cost of a product or component. 
Applying value analysis to its brush holder stud, it slash- 
ed the cost 74% merely by having it made outside. Until 
then G-E had made the stud from two materials bought 
outside, steel rods and precut phenolic tubes. A uni- 
formly tight fit was not possible because of a variation 
between the outside diameter of the steel rod and the 
inside diameter of the phenolic tube, so the tube had to 
be cemented to the bar. 

During the value analysis, G-E was advised to mold 
the tube to the stud. Seeking further, it found a company 
experienced in bonding phenolic plastic to metal, which 
showed that it could produce the brush stud holder at 


70 cents instead of G-E’s $1.74. The company molds 
the tubing on the two steel studs simultaneously. Threads 
are threaded before being encased. During the molding 
operation, the unthreaded ends of the studs are separat- 
ed by %4 in. Source: National Fibre Co. of Canada Ltd. 





Spring fastener eliminates material fractures 


A firm making table radios suffered costly delays in pro- 
duction line operations due to material breakages in the 
assembling of a plastic front panel. The breakage came 
when a machined self-tapping bushing was driven into 
a molded boss. 

A special design spring fastener was developed to 
eliminate breakages and speed the production line. 
Made of high carbon steel, the fastener is heat-treated 
to a hardness.of maximum resiliency. The base has four 
points of engagement which securely anchor the clip to 
the plastic boss in screw-receiving position. The new 
fastener costs less than the bushing and additional sav- 
ings are effected in the assembly operations. Source: 
George K. Garrett Co. 





Cut costs when sprockets converted to malleable 


A manufacturer of farm equipment is saving on the cost 
of sprockets after switching from welded steel to a one- 
piece malleable casting. The steel sprockets had been 
steel cutouts to which hubs were welded, or sometimes 
they were steel castings. In either case the teeth had to 
be machined. 

An investigation into the possibility of having the 
teeth cast integrally led to specification of an 8-inch- 
diameter sprocket in ferritic malleable. The excellent 
performance of the malleable part led to a review of the 
company’s entire manufacture of chain sprockets. The 
part is neither hardened nor machined for this applica- 
tion. Savings have been about 12%. Source: Malleable 
Founders Society. 
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ideas roun d- u p continued 





How to cure pile-up of parts 


A pile-up of parts at the press has been cured by mag- 
netic conveyors, In this automatic operation, strip steel 
is fed into the 1,000-ton press at one of the Ford Motor 
Co. plants. The press forms the steel into impeller shells, 
turbine shells or oil pans. 

As the stampings move from the dies (see cut), the 
magnetic Magna-Rail units installed just above the 
underside of the moving belt maintain a powerful mag- 
netic field through the belt. The stampings are picked 
up as fast as they come into range and are held securely 
as the belt moves them to the discharge point. Here the 
parts are automatically released at the termination of a 
Magna-Rail assembly and with a change of direction 
they move to the upper surface of another similarly 
magnetized conveyor, where they are held in fixed posi- 
tions down a steep incline to other operations. 

The new system moves the parts at the rate of 28 
per minute. It has completely eliminated the pile-ups 
that formerly interfered with this otherwise smoothly 
automated process. Source: Eriez Manufacturing Co 





7 


RAPID HARDENING 
—_ 
with RADYNE. 
— 


GU cece dceecdeeedeedeedceedceeccceeeeedededdedddda 


Bearings, shafts, rocker arms, cams and many 
other components can be hardened quickly and 
efficiently on an automatic production line basis 
with Radyne Induction Heating Systems. In 
addition, Radyne equipments are available for 
induction brazing, local hardening, annealing, 
hard and soft soldering and melting. 
Ask for the latest Bulletins on Induction 


Heating or request our sales engineer to 
call—without obligation to you, of course. 





On - the - spot 
Radyne__Engineer- 


ing d Service 
RADYNE MODEL C240 Inducti 5 Pee 
iiaiar Wied Wit. on Barnohome always available. M TECHNICAL PRODUCTS DIVISION 


Shaft Hardening Equipment. Dominion Electrohome Industries Ltd., Kitchener, Ontario. 
ETL 
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GET CUSTOM-BUILT 
HYDRAULIC CIRCUITS 


AT LOWER COST 


with famous 


JZDouble /.b 


wY DRA ULC. VAL VES 





Double Solenoid 
pilot operated 
4 way Valve 


Choose from the widest selection of standard- 
specification valves available anywhere—made 
for pressures up to 5000 p.s.i. and supplied 
with sub-plate (J.1.C.) mountings and threaded 
connections. Make your own hydraulic circuit 
without custom priced valves. Write for details. 


c€ROTOR 


evolutionary 
Tube-0-Matic, 


Valy e “| - FP Model QOH base 
mounted 2000 p.s.i. 
~ ae cel _ e 12 gpm pump 

, The most rugged, most efficient, most depend- 

SQUEEZE-ACTION makes the difference—controls able pumps available. Unique design reduces 


air, oil, chemical and even grinding slurries. wear. Delivery from .42 to 80 gals. per min. 


Pressure to 2000 p.s.i. 
No poppets, no spools, no metal-to-metal contacts 
and no metal-to-rubber seals. 

POWER 


No wear and tear—and no need for repair. 


See it: UNITS 


Chicago, PES Show, Sept. 6-16, Booth 483 pena tee eee 
Los Angeles ASTE Tool Show, Nov. 14-18, Booth 547 : ‘ 


the standard unit 


Or read about it: Write for Bulletin 91043 | that delivers what 
AX-29 you require. 


TU B EC Hi ATI q Complete Air & Hysaoli SERVICE us 
AIRMATIC wives, =| AK ITD 


— Industrial cae Tad Co., i. ‘Gene a Road, + See : Ontario 
i 
hic 8 tdeeatie Exeipgent Biv, Div., , rirtied ieee Co., i, Mowe 3, Que. 579 EGLINTON AVENUE WEST * TORONTO, HU. 1-3371 
Morton Engineering, Ltd., 1340 Commercial Drive, Vancouver 6, B Branches: Montreal, Windsor 
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New products and materials 





Precision bearing 

Designed for newer types of synchros, 
motors and fans operating at higher 
temperatures than before, a new preci- 
sion ball bearing is capable of operating 
at temperatures up to 575F without con- 
ventional lubrication. Among develop- 
ments that make this bearing possible is 
the use of a special process for heat 
treatment of the bearing rings. This treat- 
ment maintains hardness and dimen- 
sional stability at temperatures even 
above the operating range of the bear- 
ing. Barden Corp. 

Circle 307 on Reader Service Card 


Miniature switch 

A completely sealed sub-miniature preci- 
sion snap-action switch has been de- 
veloped to meet the demand for 
miniaturization in mobile, marine, air- 
craft and railway applications. It weighs 
only .20 oz and measures .616 by .600 
in. by .316 in. thick. The switching unit 
and extending leadwires are embedded 
in epoxy resin within the treated, 
corrosion-resistant aluminum housing. 
Honeywell Controls Ltd. 


Circle 308 on Reader Service Card 


Field pliers 
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A new size “convertible” field pliers has 
been developed for use for a wide range 
of internal and external type retaining 
rings. It can be used to compress internal 
type rings for insertion into a bore or 
housing, or to expand external type 
rings for assembly over a shaft. A simple 
adjustment of the pivot pin permits the 
tool to be set so that the tips come to- 
gether or spread apart when the handles 
are compressed. Waldes Kohinoor Inc. 


Circle 309 on Reader Service Card 


Miniature connectors 
A new family of miniature rack and 
panel, cable to chassis and cable to 
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cable connectors is about half the size 
and weight of standard connectors and 
is said to have almost unlimited applica- 
tion versatility in electronic equipment. 
Modified Amphenol poke home contacts 
are employed, allowing fast solder or 
crimp assembly of contacts to leads out- 
side the connector and removal and re- 
placement in the event of changes in 
circuitry. Amphenol Canada Ltd. 


Circle 310 on Reader Service Card 


Remote micrometer 

Using a new remote micrometer, an 
operator can take accurate micrometer 
measurements to 10 millionths of an inch 
while he is some distance from the point 
of measurement. The remote-mike oper- 
ates on the screw thread principle, an 
operator’s electronic control console plus 
connecting cable of any length desired. 
Heads may be used single or in multiples. 
J. W. Dice Co. 


Circle 311 on Reader Service Card 


Type-on nameplates 
Self-bonding nameplates of anodized 
aluminum foil have been developed for 
recording permanent information with a 
typewriter. Serial numbers, patent in- 
formation, etc., can be typed on these 
plates in strip form for permanent, 
legible embossing. After embossing, the 
strip can be cut into individual plates 
with scissors. The plates adhere to metal, 
glass, plastic, wood and other materials 
and to painted, curved and wrinkled sur- 
faces. W. H. Brady Co. of Canada 
Ltd. 


Circle 312 on Reader Service Card 


Machine mounts 

Two additions to a line of mounts to 
simplify machine installation are a small 
levelling model for office machines and 
a family of “do-it-yourself” mounts. The 
mounts afford maximum noise and 
vibration control. The tiny office ma- 
chine mount, for instance, is said to 
reduce vibration up to 85%. Like the 
standard models, it uses a metal base 
with an insert of dampening material. 
Unisorb Division, Felters Co. 

Circle 313 on Reader Service Card 


Generator and motors 

A new series of synchronous motors and 
generators can be combined with any 
specific drive to form power combina- 
tions for every requirement. The gen- 


erator line ranges from 100 to 1,750 KW 
and the motors from 100 to 2,200 HP 
at speeds from 514 to 1,800 RPM. The 
standard two-bearing design is easily 
convertible to flange mounting by simply 
bolting the flange to the end bracket. 
Canadian General Electric Co. Ltd. 


Circle 314 on Reader Service Card 


Overtravel switch 

Ideally suited for precision industrial 
and machine tool applications, a new 
heavy duty overtravel switch offers a 
20 amp rating, a mechanical life well 
over 30,000,000 cycles, and exceptional 
shock and vibration resistance. The pat- 
ented double break design dissipates arc 
and heat energy in two places. Canada 
Illinois Tools Ltd. 

Circle 315 on Reader Service Card 


Contact seals 


Contact seals have been developed for 
ball bearing applications where the 
characteristics of a “contact-type” seal 
is desired. The seal is comprised of a 
three-part assembly. This assembly press- 
es on the I.D. of the outer race. The 
inner flinger rides in close running clear- 
ance with the O.D. of the inner race. The 
outer flinger consists of a solid circular 
ring. These two flingers hold in position 
a Buna N coated fabric washer that has 
an interference fit on the O.D. of the 
inner race. Stephens-Adamson Mfg. Co. 
of Canada Ltd. 


Circle 316 on Reader Service Card 


Synchronous motor 

An explosion-proof synchronous motor 
provides safe operation in hazardous 
areas where a small arc or spark could 
cause an explosion. It will withstand 
internal gas and vapor explosions and 
is designed to prevent the ignition of sur- 
rounding external gas and vapor. It can 
be started, stopped or reversed instantly. 
American Superior Electric Co. Ltd. 


Circle 317 on Reader Service Card 
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New products and materials 9 omined 





Throttling valve 

Quick change trim can be replaced in 
minutes without opening line piping in 
a new low-noise throttling valve for high- 
pressure liquid and steam. Maintenance 
time is cut because the valve plug, guide 
and seat can be replaced in little more 
time than required to open and close a 
bolted joint. The valve is designed for 
severe service where pressure drops can 
be replaced in little more time than is 
required to open and close a bolted joint. 


Circle 318 om Reader Service Card 


Instrument case 


Unique feature of a new instrument case 
allows a standard off-the-shelf design to 


be used for any type of portable instru- 
ment. The feature is a plug-in chassis 
which is quickly locked in or removed 
by a half-turn of a convenient serve-a- 
unit cam lock. The open-sided chassis 
permits the use of snap-in terminal cards 
mounted in vertical planes of circuitry. 
Alden Products Co. 


Circle 319 on Reader Service Card 


Two new couplings 

Designed for high speed, high torque 
and flywheel applications, a new para- 
flex coupling features a pan-shaped rub- 
ber flexing element of entirely new 
design. It consists of a flexible member 
supported on one side by a clamp-ring 
flange and with its larger side bolted to 
a steel disc. Both flange and disc are 
equipped with taper-lock bushings for 
quick and easy mounting on shafts. A 
new flywheel-type coupling is similar to 
the high-speed one except that its larger 
side bolts directly to the flywheel of an 
internal combustion engine. Both are 
recommended to accommodate, either 
singly or in any combination, angular 
and parallel shaft misalignment and end 
float, to absorb torsional vibration and 


to cushion shock loads. 
Corporation Ltd. 


Circle 320 on Reader Service Card 


United Steel 


Air motors 


A new range of low-speed, high torque 
miniature air motors has an_ integral 
planetary gear reduction system. Con- 
stant speed output ranges from 5 rpm to 
4,500 rpm depending on the model. 
Speeds of individual units can be varied 
by control of air pressure. Typical ap- 
plications are materiais handling func- 
tions, chemical and food plant mixers, 
and special machinery. Wainbee Tools 
Ltd. 
Circle 321 on Reader Service Card 
(Continued on page 80) 











Formapex 


LAMINATED 
PLASTICS 


Fabric base grades for ELECTRICAL INSULATION 
Paper base grades for MECHANICAL PARTS 


High strength/weight ratio 
High dielectric strength 
Low coefficient of friction 


Resistance to heat, moisture, 


weak chemicals 


FORMAPEX is being used 
increasingly for terminal 
boards, control panels, 
silent gears, bushes, 
washers, bearings and 
small mechanical parts. 
It can be machined or 
punched, and qualities 
are made to meet all 
appropriate British 
Standard Specifications. 


, 


Agents in Canada: 


\ 
ROA 


Federal Pacific Electric of Canada, 22 East Fifth Ave., Vancouver, 10. 





Please write for technical brochure 


LIMITED 


ANNIESLAND, GLASGOW W3, SCOTLAND 


Federal Pacific Electric of Canada, P.O. Box 550, 561 Maisonneuve Street, Granby, Que. 


For further information mark No. 135 on Readers’ Service Card 
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LARGER QUANTITIES AVAILABLE WITH YOUR COMPANY IMPRINT 


Write for special Catalogue and Prices to 
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CHASTELL 


For further information mark No. 114 


New products 





Lubricating stick 

An extreme pressure molybdenum disul- 
fide dry lubricant in stick form permits 
easy application of a lubricating film to 
cutting and shaping tools or wherever 
metallic dry friction occurs on sliding 
surfaces. Lubricating sticks have been 
used to advantage in Europe on metal 
cutting tools such as taps and dies, and 
on tools and paper cutting blades. Be- 
cause of its physical strength, the stick 
can even be formed in any desired size 
for use as an element in the bearings of 
small machines. Dow Corning Silicones 
Ltd. 

Circle 322 on Reader Service Card 


Fixed inductor 

A new high-Q fixed inductor has extreme 
stability under temperatures from 55C 
to 375C, exhibiting excellent inductance 
and Q over an extreme range of tem- 
peratures with good retrace characteris- 
tics. Completely inorganic, it employs 
one-piece construction for reliability. 
Essex Electronics of Canada Ltd. 

Circle 323 on Reader Service Card 


Open steel plank 
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Newest addition to the Dexion slotted 
angle construction system is open steel 
plank, designed to meet the need for a 
standard unit that will combine with 
Dexion angles to provide strong load- 
bearing floors, ramps, catwalks, plat- 
forms, etc. Available in 41% ft and 9 ft 
lengths, the plank is 9 in. wide, pressed 
from a single slab of 16-gauge mild steel. 
A single-bolt fixing plate makes as- 
sembly quick and simple. Dexion (Can- 
ada) Ltd. 
Circle 324 on Reader Service Card 


“He’s overspecialized! Can’t multiply 
two times two without a slide rule!” 





Keeping 
informed 





Metal-framing — Bulletin introducing a 
metal framing system designed as a sup- 
porting system for electrical equipment 
such as cable tray, conduit, busduct and 
lighting fixtures. Northern Electric Co. 
Ltd. 

Circle 325 on Reader Service Card 


Self-locking screws — Booklet explain- 
ing the advantages of a line of one-piece 
fasteners which eliminates the need for 
safety wire, lock washers, liquid sealants 
and other locking features. Continental 
Screw Co. 

Circle 326 on Reader Service Card 


Push-button switch — Bulletin describing 
a switch of the compact, momentary ac- 
tion type, with single or double spring 
pile-ups mounted on both sides of the 
frame. William Schaller Co. Inc. 

Circle 327 on Reader Service Card 


Seals — Bulletin describing a new seal 
incorporating double wedge back-up 
rings for positive packing seal on recip- 
rocating rods of hydraulic and pneumatic 
cylinders. Gives applications and dimen- 
sions. Greene, Tweed & Co. 

Circle 328 on Reader Service Card 


Rigid conduit — Brochure describing a 
new aluminum rigid conduit, showing the 
advantages and giving specifications and 
weights. Harvey Aluminum. 

Circle 329 on Reader Service Card 


Laminated plastic — Technical sheet 
about a post-forming, phenolic resin plast- 
ic with a creped paper base which can 
be readily drawn and formed. Applica- 
tions are far blades, formed panels, bulk- 
heads, etc. Taylor Fibre Co. 

Circle 330 on Reader Service Card. 
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BEARIUM METAL’S amazing 
superiority is due to the uniform 
dispersion of microscopic lead par- 
ticles within the copper-tin grains 
rather than between the grain 
boundaries as found in ordinary 
bronzes. Result is that it will not 
seize or score the shaft nor will it 
melt out like babbitt—even in ap- 
plications where a liquid other 
than oil must be used as the lu- 
bricant. 

If you have a bearing applica- 
tion calling for dependable, trou- 
ble-free performance, by all means 
BEARIUM METAL is your best buy 
in bearing bronze. Try it on one 
of your toughest jobs. You'll be 
glad you did! 


Ordinary 
Leaded Bronze 


Bearium Metal 


FEATURES: Non-Seizing and Non-Scoring * Long- 
Wearing ¢ Self-Lubricating * Low Coefficient of 
Friction * High Compressive Strength « Resist- 
ant to Shock Loads * Sound, Uniform Structure. 


AVAILABLE IN: cored and solid bars, centerless 
ground rods, machined parts, pattern castings. 


Write for the BEARIUM METAL story. 


BEARIUM METALS 
OF CANADA, LTD. 
225 CENTRE ST.,£.—RICHMOND HILL, ONT. 


AFFILIATE OF 


BEARIUM METALS CORP. 
ROCHESTER 14, N. Y., U.S.A. 


For further information mark No. 107 
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| informed EC imstesiod 





Air sampler — Four-page brochure deal- 
ing with a new portable air sampler for 
indoor or outdoor use. Samples air for 
particle matter by means of a filter paper. 
Developed by the U. S. Atomic Energy 
Commission and now available for pri- 
vate industry. Staplex Co., Brooklyn, 
Ney: 
Circle 331 on Reader Service Card 


| The copper story — “Copper in Can- 


ada” is a 32-page booklet telling the 


| story of copper, copper wire, castings, 
forgings, etc, and describing the history 


of this most durable metal, one of the 
first to be crafted by man. Canadian 
Copper & Brass Development Associa- 
tion. 

Circle 332 on Reader Service Card 


Kennametal — 24-page book describing | 
| 75 uses of Kennametal 


alloy and Kentanium, a similar product 
developed for use at higher tempera- 
tures. Shows cost-saving applications in 
more than 25 industries. Kennametal 
Inc. 

Circle 333 on Reader Service Card 


Level switches — 32-page booklet de- 
scribing a line of glandless switches, a 


| feature which makes them suitable for 
| Operation 


under pressure or vacuum 
without fear of fluid leakage. Bestobell 
(Canada) Ltd. 

Circle 334 on Reader Service Card 


Elevator planning — Brochure giving 
“facts and counsel” for the planning of 
elevators, escalators or other vertical 


| transportation. The theme of the book- 
| let is that it’s always advantageous to 


get independent help in elevator plan- 


| ning. Charles W. Lerch & Associates. 


Circle 335 on Reader Service Card 


Carbon dioxide — 20-page catalogue cov- 


| ering many aspects of this versatile prod- 
| uct, including applications, manufactur- 


ing process, supply systems and acces- 
sories. Air Reduction Canada Ltd. 
Circle 336 on Reader Service Card 


| Magnetic clutches—Catalogue of minia- 
| ture clutches and brakes and precision 
| differentials. Sterling Precision Corp. 


Circle 337 on Reader Service Card 


Plugs and receptacles — 12-page bulle- | 
| tin describing additions to a line of elec- 
| trical conductors, incorporating what are 


said to be the first major design changes 
in many years. American Superior Elec- 
tric Co. Ltd. 

Circle 338 on Reader Service Card 


(Continued on page 83) ! 





hard carbide | 


aA 


ML AAMT ALLL 


caiman tn 





Cold Roll and 
Brake Forming 


Accurate, economical cold roll 
forming may solve a problem 
for you. Let’s discuss it. 


CRESSWELL 


POMEROY 
LIMITED 


Head Office & Factory: Granby, Que. 
ST. JOHN'S e HALIFAX e QUEBEC C 
MONTREAL * TORONTO © WINNIPEG 
EDMONTON . VANCOUVER 
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Designs silent 
manhole cover 


Costs less than conventional 
covers, remains immovable 
without clamps 


As every motorist knows, manhole covers usually 
rattle. It was rattling manhole covers—and disturbed 
sleep—which inspired William W. Taylor, a graduate 
mechanical engineer, to abolish the irritant on the street 
outside his home. 

Filled with resolve to make a silent manhole cover, 
Mr. Taylor first did some research. His research 
showed that there had been many attempts to make a 
silent manhole cover, but none provided a permanent 
cure. 

Though the mating surfaces of cover and frame 
had been machined to a perfect fit, rattles developed 
as external pressures distorted the frame or as heavy 
traffic caused uneven wear or peening. Sometimes a 
cover would even fly out of its frame under the accel- 
eration thrust of a vehicle. 


Passes year-long test 

Mr. Taylor produced a square manhole cover di- 
agonally bisected to form two triangles. Each section 
was supported at three points by wedge-shaped lugs 
fitted into “vee” slots in the rigid cast frame. 

Two of these square manholes were tested under 
heavy traffic conditions. After a year they were ex- 
amined. The lugs showed no signs of wear. 

If there’s no wear there can be no rattle. But how 
about the lid flying out of its cover? 

Here tests showed that the harder a tire hits, the 
more securely the lid hugs its supports. Tire contact 
with the lid is bound to be inside the lines of support, 
where it cannot budge the lid. 

Appropriately enough, Mr. Taylor’s manhole cov- 
ers, known as Silent Knights, were first installed in his 
home town. Since then they have been adopted by 
numerous municipalities and states throughout the U.S. 

This year Silent Knights came to Canada. Preston, 
Ont., has specified them for road and street construc- 
tion. They are made in Preston by Clare Bros. Ltd. 

Design requirements were: 

A. The cover must never rattle under any traffic 
conditions. 

B. The cover must be immovable on its seat, under 
traffic, in order to eliminate wear at this point. 

C. No clamps were permissible and the cover must 
be easily removable by one man for inspection, or main- 
tenance, of the underlying utilities. 

D. It must be possible to raise the cover as little as 
4 in, at resurfacing time, without having to dig the 
frame out of the pavement. 

E. The cover must carry wheel loads of 100,000 
Ib or better. 

F. The whole unit must sell for less than conven- 
tional round manhole covers. 

Before he began work Mr. Taylor did considerable 
research on designs already in existence. He found there 
had been several attempts to introduce covers with 
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three-point support. One was a double triangular style 
of cover set in a square frame. This satisfied design re- 
quirement “A” but failed to meet any of the five other 
requirements. 

Further study revealed that requirement “B” could 
be met by a system of Vee-blocks on the frame, two in 
line and one at right angles, supporting corresponding 
corner lugs on each triangular lid half. This system of 
“crossed vees” effectively locks the cover on the frame, 
thus satisfying requirement “B.” 

All that was necessary to satisfy requirement “C” was 
to tie the two lid halves loosely together, so that when 
one was lifted the other would move with it. This was 
effected by two tie-bars passing through the webs under 
the cover. 

Thin vee-shaped shims solved requirement “D,” but 
“RE” was a tough one, especially in view of “F.” One 
of the stumbling blocks was that published mathematics 
relating to strength of materials are difficult to apply to 
a complex cast iron structure. The preliminary design 
test broke at 35,000-lb load with the cover assembly 
weighing 128 Ib. The final design broke at over 101,400 
Ib and weighed under 150 lb. 

Requirement “F” was amply met as the weight of 
the cover plus frame works out at 330 Ib and no ma- 
chining is required, whereas a typical round design 
weighs 487 lb and machining of the cover and frame 
seatings is required. 
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Keeping 
informed Continued 





Precision gears—128-page catalogue list- 
ing a full line of gears and components 
and containing other helpful informa- 
tion. Whittaker Electronics Ltd. 

Circle 339 on Reader Service Card 


Flexible couplings — Brochure on a 
line of flexible couplings with high tor- 
sional flexibility (or low stiffness) of the 
coupling, which facilitates the acquiring 
of torsional vibration compatability be- 
tween driving and driven machines. Lo- 
Rez Vibration Control Ltd. 
Circle 340 on Reader Service Card 


Nickel 
Nickel 


alloys — 75-page booklet on 
Alloy Steels and Other Nickel 
Alloys, outlining the types and proper- 
ties of materials used on construction 
machinery. Also a 64-page booklet, 
Stainless Steel and High-Alloy Heat-Re- 
sistant and Corrosion-Resistant Castings 
to guide those engaged in alloy selec- 
tion and design. International Nickel Co. 
of Canada Ltd. 
Circle 341 on Reader Service Card 


Punches and shears—56-page catalogue 


describing metalworking Rossman and 


tools for punching, shearing, forming, 
notching, bending, coping, squeezing and 
riveting. W. A. Whitney Mfg. Co. 

Circle 342 on Reader Service Card 


Polypropylene — Booklet describing the 
molding and extrusion characteristics of 
Tenite polypropylene and its physical, 
mechanical, electrical and other proper- 
ties. Also discusses the use of the plas- 
tic for molded applications that require 
toughness and heat resistance, as well 
as for film, paper and wire coating, 
miscellaneous profile sections, etc. East- 
man Chemical Products Inc. 
Circle 343 on Reader Service Card 


Socket cap screws — Bulletin giving spe- 
cifications for a new range, including 
tables of dimensional standards, concen- 
tricity limits and threading dimensions. 
Bristol Co. of Canada Ltd. 

Circle 344 on Reader Service Card 


Hose fittings — 12-page sizes and speci- 
fications catalogue of low pressure, re- 
usable hose fittings and 1 and 2 rayon 
braid hose. Lenz Co. 

Circle 345 on Reader Service Card 


Industrial lamp annunciators — 24-page 
catalogue describing a new line of flexible, 
modular industrial lamp annunciator sys- 
tems for detecting and indicating any 
abnormal condition or change in status 
and start a: or shut down machinery, 


feed information to data logging equip- 
ment, etc. Edwards of Canada Ltd. 
Circle 346 on Reader Service Card 


Insulating channel and angle stock — 
Six-page folder giving engineering di- 
mensions and suggested applications. H. 
P. Ruggles & Co. Ltd. 

Circle 347 on Reader Service Card 


Industrial heating — Four-page bulletin 
listing features of G-E ribbon or silicon 
resistor mesh-belt furnaces for copper 
brazing, silver brazing, sintering and 
bright annealing. Also four-page bulle- 
tin on G-E exalene (exothermic) gas 
producers for bright annealing, normal- 
izing, brazing and sintering of low-car- 
bon steels, brass and copper. Canadian 
General Electric Co. Ltd. 
Circle 348 on Reader Service Card 


Space saver drive — Leaflet on a com- 
pact space saver drive arrangement for 
grinding mills. Occupies only one half 
the space for other gear box drives. 
Canadian Allis-Chalmers Ltd. 

Circle 349 on Reader Service Card 
Sheet polishing mills—Catalogue describ- 
ing sheet polishing mills for finishing 
metal sheets, plates and coils. Typical 
applications: prepolishing carbon steel 
sheets, conditioning of stainless steel coil 
stock, polishing sheet and plate, etc. Ca- 
nadian Hanson & Van Winkle Ltd. 

Circle 350 om Reader Service Card 
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CENTRIFUGAL BRONZE BARS 


or Precision Finished 
Bronze Bushings 


cheaper, smaller motors and starters 

stall-proof, cushioned drives 

longer machinery life 
Provides light starting with reduced current 
consumption, extremely smooth swift acceleration 
of the load to full speed, and cushioned stall-proof 
drive protecting both machine and prime mover. 


Ask for descriptive literature. 


CANADA LTD. 


2185 MADISON AVE. 25 JUTLAND RD. 
MONTREAL. TORONTO. 


For further information mark No. 117 on Readers’ Service Card 
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HM ROTO-CAST assures you of bearings 
that are free from porosity, microshrink 
and blow holes. Our precision machining 
gives you bushings that are of close toler- 
ance, concentricity and fine finish. ROTO- 
CAST is a high quality bar — the most 
economical for maintenance or production. 


Write for our technical literature. 


THE CANADA METAL COMPANY LIMITED 


721 EASTERN AVE., TORONTO 8 HO. 5-4684 


MONTREAL SCARBOROUGH WINNIPEG CALGARY VANCOUVER 


For further information mark No. 111 on Readers’ Service Card 





backlash 


For your convenience 


If you’re one of the many readers who write to us 
for more details about items in Reports (see pages 5 
and 7), you'll be glad to hear that for your convenience 
we have included this widely read department in 
Reader Service (pages 87 and 88). 

So if there’s any Report item about which you'd 
like more information, just circle the appropriate num- 
ber on the Reader Service Card at the back of the book, 
and we'll ask the manufacturer (or whatever our source 
is) to send you further material. 

Until now we've always regarded Reports as an 
editorial feature pure and simple, rather than as a 
source of information like New Products and Bookshelf. 
But so many readers want more information than we’re 
able to give in 125 words or so that we just had to 
make the change. The new system should bring you 
the additional information more speedily. 


Don’t miss this one 


Something new has been added to the third National 
Industrial Show of Canada to be held next May at the 
CNE Park in Toronto. 

The Canadian section of the American Society of 
Mechanical Engineers will be one of the co-sponsors of 
the show, and an international tone will be added to 
the whole affair as arrangements have been made to 
hold the National Production Engineering Conference 
of the ASME for America in Toronto coincident with 
the NIPS. This will be the first time such a conference 
has been held in Canada. 

The Canadian Welding Society, which participated in 
the last show, will also be co-op sponsors with a weld- 
ing exhibit section, their annual convention, seminar 
and technical exhibit. 

Looks like an excellent show coming up—DE sug- 
gests you make your plans now to attend. 


Books for the Indies 


At the beginning of this century a young man came 
to Canada from Jamaica to study engineering at McGill. 
He made his home in this country, becoming a dis- 
tinguished member of his profession and an executive 
of Quebec Hydro. Among the honors conferred on him 
was life membership of the American Institute of Elec- 
trical Engineers. 

The engineer, Stanley H. Cunha, rarely visited his 
native land, where his family own considerable interests, 
including the largest aerated water and brewery plants 
in the West Indies. But he never forgot, either. When 
he died he left his engineering library of 700 volumes 
to the new engineering faculty of the University of the 
West Indies. In addition to books, the library consists 
of pamphlets, offprints and 30 sets of magazines dating 
to 1906. 

The library has just reached Trinidad, where stu- 


dents are now starting their first term. It’s a timely gift, 
because the faculty needs all the help it can get. One 
problem is that it’s nearly 1,000 miles from Jamaica, 
where the older faculties of arts, medicine and social 
sciences were established more than 10 years ago. The 
faculties of engineering and agriculture were given to 
Trinidad as a demonstration to the people of the East 
Caribbean islands that the University College is as much 
theirs as it is Jamaica’s. But it’s still one university, not 
two. 


Smile, P.Eng., smile 


How do the technical people in your office get along 
with each other and with other departments? Do tempers 
often get frayed? Is the esprit de corps poor? Are any 
shoulders laden with chips? 

A company which specializes in business aids has 
launched a service which it calls The Human Touch in 
Engineering. Twice a month it supplies a booklet to 
subscribing firms, each containing a short message on 
human relations. 

Typical subjects are: Join the Team; How to be a 
Good Listener; Company Loyalty; Don’t be a Griper; 
Why Get Upset? An extract from the issue dealing 
with joining the team reads: “All of us are apt to get 
off base once in a while and act like prima donnas. We 
get so engrossed in working out a new design or solving 
a difficult engineering problem that we sometimes forget 
the people around us. But. . .” etc. 

The booklets, enlivened with cheerful cartoons, are 
supplied to subscribing firms in any quantity required 
from five upward. The price ranges from 18 to 25 cents. 
There is no contract to sign and the service can be 
discontinued at any time. 


Safety makes sense 


This is safety month for Ontario industry. For the 
14th consecutive year, the Industrial Accident Preven- 
tion Associations are conducting a drive to teach good 
safety practices across the province. The theme of this 
year’s drive is “Safety Makes Sense.” 

Last year there were 27,281 compensation cases 
where injury resulted in the loss of four or more work- 
ing days among the 26,000 member firms of IAPA in 
Ontario. The cost in compensation for wages lost, 
pensions, medical and hospital care totalled $18.429,- 
000. The cost in human heartbreak is incalculable. 

IAPA can help you to reduce accidents through 
a variety of services, such as plant surveys, foremen 
training, newsletters and posters, recognition awards, etc. 
They chose October as safety month because of the 
large number of accidents at this time of year. Bad 
driving conditions, slippery roads, increased traffic in- 
crease the hazards on the roads. 

The associations are interested in promoting safety 
not only in the plant, but also on the highway, at home 
and elsewhere. Good safety practices in the plant lead 
to good safety practices everywhere else. 
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e : p 
AU T oO sn © 0 Ny & me T Dimensions of Seal-tite Industrial Clamp 


Note: 


HYDRAULIC eee a Worm Screw action. 
FULL FLOW VALVES 5 i Stainless steel. One 


Flow Control, Needle, Check, piece construction. 
for HYDRAULIC Power H 

t F 
Model KF Flow Control Valve with Dial | ee ee | peered ? 
and Knob adjustment for direct read- | 025 
ing and duplicating reference. Now | 
available in Aluminum for 3000 psi. CLAMP DIAMETER 





Pat. #£2,841, 174 


A complete line: Ve”, 4”, 3”, V2”, and 34”’ female Dryseal 


Pipe Sizes in all models ‘and types. Equivalent Aeronautical 
ports and passages give maximum flow at minimum pressure Model F Standare 
large volume air cylinder control. 
FORGED BODIES permit higher pressures with wide safety ‘alve or Model e 
eee One clamp with 
safety factor. All internal parts are Stainless. Write for 
ROW INDICATES TWO DIRECTION CONTROL Adjustable Seal-tite clamps have been used ‘successfully in 
oO 

9 

CLOSE CONNECTION lee Ke made from durable stainless steel. The easy worm screw 

Acting CyBoder fection, CyRondies If you have a clamping problem let Seal-tite solve it. 
150 Chatham Street HAMILTON, Ontario 


Tube Sizes on special order. 
Flow Control Valve 
EASY FLOW ADJUSTMENTS under full pressure. Seal located 
margins. Aluminum—3000 psi; Steel and Stainless Steel— “** 
2 e 
illustrated catalog. _ a thousand applications 
DIRECTION OF CONTROL cad, fis: Conteal countless Canadian products. These one-piece units meet the 
=> action makes fastening quick and secure. Seal-tite clamps are 
Model C Check Valve 
” For more information write: 
For further information mark No. 102 on Readers’ Service Card For further information mark No. 127 on Readers’ Service Cerd 


MINIMUM PRESSURE DROP AND POWER LOSS .. . Oversize 
drop, insure greater accuracy and response in hydraulic or or Mosel N Needle 
at port to eliminate air or dirt traps. Gland structure equally PF 
effective on pressure or vacuum. : 
SENSITIVE, CHATTERLESS BALL CHECK ... Patented design my ij 
insures rapid ball movement to open or close at low differ- 
entials. Dial Flew Contra 
5,000 psi. Pressure ratings based on better than 5 to 1 
TYPICAL APPLICATIONS 
ie ee . . . . ee 
CLOSE CONNECTION panel mounting most rigid engineering specifications. They are precision- 
Controlling Double Controlling Single for In-Line Mounting. economical and quickly delivered . . . they’re made in Canada. 
BELLWOOD (Chicago Suburb) ILLINOIS HAMILTON CLAMP & STAMPINGS LIMITED 


your most 


BARBER lem a-C emall motore > OR WW) experienced source for 


a (GY SS METAL HOSE 


high-torque 


fast-reversing motors | 4 PQ , (| FITTINGS 
For servo-mechanisms, ie a: a ae all 


remote switching and 


positioning devices, ponding j —. -..to control the effects 
instruments, and voltage er AL a2 of pressure, temperature and 


regulators. Adaptable toa ; 
variety of control circuits \ ‘ . ’ motion in the het 5pteias 
(including electronic) and ) F of any medium 


1/25 hp. M. og up to = Flexonics offers the broadest line of 


specifications of many ie standard hose and fittings available in 
applications requiring a — ie corrugated or interlocked. W hatever the 
compact, powerful motor. ie job calls for in type of metal or special 

: ; packing, you can depend on Flexonics 
open and enclosed } greater depth of product 
geared types ‘2 and experience to provide 

7B the answer—and quickly! 

For longest life per dollar : , Standard sizes up to 
invested, put Barber-Colman 94 inch LD. 
geared motors into your : “ 
product. High-quality is Flexonics complete Metal 
——e eee see ? ay Hose & Fittings Design Guide ff } 
accurately hobbed gears 
high torque, positive starting. 
Wide choice of models: 


Unidirectional, reversible, = 
i : _ synchronous. pe eee | m¢c¢S 


BARBER-COLM AN COMPANY | FLEXONICS CORPORATION OF CANADA, LIMITED 


134-D Nelson St. W., Brampton, Ont. 


! 

| 

| Ih d conduit, expansion 
Dept. J, 12137 Rock Street, Rockford, Ill. poeriganeatd ber magus a Ampere nies i 


Formerly Canadian Metal Hose Corporation, Ltd. 


FLEXON ims 








For further information mark No. 105 on Readers’ Service Card For further information mark No. 125 on Readers’ Service Card 
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Editorial 





Canada is in fourth place among the world’s importing nations, but the 
largest per capita. We buy cars, for instance, from Britain and Germany, 
watches from Switzerland, textiles and toys from Japan and an endless list 
of consumer goods and production equipment from the United States, 
whose biggest customer we are. 

With their mass production techniques the Americans can sell goods 
in this market, despite tariffs, at lower prices than can our own industries. 
The Europeans and Asiatics, on the other hand, though they don’t enjoy 
the same large production, do have the advantage of lower costs. 

And while our imports are increasing, our exports of primary products 
and manufactured goods are shrinking. We have favorable trade balances 
with the United Kingdom, West Germany and Japan, but an unfavorable 
balance with France. The removal of tariff barriers among the major 
Western European countries is not likely to increase our exports to that 
tremendous market. 

It is difficult to foresee the effects on our employment figures and our 
standard of living if we continue to lose both our domestic and export 
markets. Walter Gordon (The Gordon Report) says the “threat of serious 
and possibly chronic unemployment is beginning to frighten and haunt 

‘ me.” He is referring specifically to another issue, U. S. economic domina- 
Canadian tion of Canada, but the present unemployment figures are due in large 
design ideas a vom also to our rising zn cee nanabhigisiiede aapeune. In any case, o 

situation to which Mr. Gordon refers is not unrelated to: the one we are 
... the key to discussing here. 
ee, We could not stop imports even if we wanted to. Our only choice is 
problems a is fi 

to meet competition head-on — by improving our production methods and 

developing new products to sell at home and abroad. 

The key to our struggle for survival lies in the creative genius of our 
design engineers. New ideas are one of our chief weapons. But can we 
produce new ideas in a never-ending flow? This magazine proves in every 
issue that we can. Turn, if you will, to our widely read Reports feature, 
pages 5 and 7. Here you will read of new Canadian designs that are win- 
nings us markets at home and abroad. Four of the eight design ideas men- 
tioned this month are Canadian. At least one is earning us revenue in 
several countries, including the one with which we have the most unfav- 
orable trade balance. 

In themselves, these four design ideas make only a small contribution 
to our over-all economic problems. In themselves, too, the Canadian ideas 
in another of our departments, New Products, are not profoundly signif- 
icant. But multiply the creative genius reflected in all these ideas and in 
the many other Canadian developments which we do not hear about and 
collectively they show that Canadian engineering can reduce unemploy- 
ment, increase exports, win greater economic dependence and avert pos- 
sible industrial destruction. 

Design is the key. 
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RCI POLYLITE Plastic Concrete Forms 
Cut Building Costs! «sss rstara 


Highly resistant to abrasion, they can be used 
over and over again. 

Low expansion/contraction properties of rein- 
forced plastic forms, when exposed to heat and 


e@ “Reinforced plastic concrete forms made with 
RCI’s PoLy.iteE polyester resin were responsible for 
cutting form costs by one-third in this Webb and 
Knapp apartment project,” states Myron Austin, ; ; : ; 
design engineer for Engineered Concrete Form Cor- cold, p —— . — degree of dimensional ac- 
naiation, Chibade. curacy in the cure concrete. 

Al Schreck, carpenter superintendent for James The smooth plastic surface of the forms provide 
McHugh Construction Co., Chicago, found these the trowelled-like finish of a skilled concrete 
important advantages in reinforced plastic forms: artisan, without extra cost. 


e They can be adapted to virtually any shape. This is only one example of how plastics are im- 
e They have greater strength to withstand the proving on old techniques. If you have an application 
impact stresses of cement pours; flexural which might be simplified or improved by the use of 
strength is about 30,000 psi. reinforced polyester, it will pay you to call on RCI. 





Part of the Webb and 
Knapp apartment proj- 
ect *n Chicago which 
contains 4,500 arched 
windows poured in 
POLYLITE plastic forms; 
and close-up of one of 
the POLYLITE forms. 
With proper handling, : — 
forms can be used 50 to, Webb and Knapp, Developer — I. M. Pei, Architects — James McHugh Construction Company, 
100 times. Concrete Subcontractor — Engineered Concrete Form Corporation, Form Manufacturer 


Creative Chemistry ... as fF EE if CS Pil Pt © LD 


Your Partner Synthetic Resins ¢ Chemical Colors e Industrial Adhesives ¢ Phenol « Hydrochloric Acid 
in Progress . Formaldehyde « Phthalic Anhydride e Maleic Anhydride ¢ Ortho-Phenylphenol ¢ Sodium Sulfite 
= Pentaerythritol ¢ Pentach!orophenol ¢ Sodium Pentachlorophenate e Sulfuric Acid ¢ Methanol 


REICHHOLD CHEMICALS (CANADA), LTD. * 1919 Wilson Ave., (Weston), Toronto 15, Ontario 





For further information mark No. 144 on Recders’ Service Card 





How Jeffrey mounts new GT Idler Axles 
and Rolls to cut conveying costs 



























































In designing their new GT belt conveyor idler spe- 
cifically for the grain industry, Jeffrey Manufacturing 
Company Limited aimed to provide all the extra 
trouble-free and long life benefits of modern all-steel 
idlers. To assure this steady, smooth, low-cost opera- 
tion, Jeffrey equips the GT’s return idler axles, flat 
carrying idler axles and concentrator rolls with 























Timken® tapered roller bearings (shown above). 

Timken bearings assure better machine performance, 
longer bearing life with minimum maintenance because: 
1) They hold shafts concentric with housings, making 
closures more effective in keeping lubricant in, dirt out. 
2) The tapered construction of Timken bearings lets 
them take radial and thrust loads in amy combination. 


Industry rolls on 


TIMKEN 


REGISTERED TRADE-MARK 
tapered roller bearings 





On-the-Spot Engineering Service. 
Our graduate engineer salesmen 
can often solve your bearing prob- 
lems that fast, save you time and 


aaamry- quieter. 


We do Super Accurate Surface 
Measuring—to a micro-inch—with 
this profilometer, find ways to 
make Timken bearings smoother, 


Canadian Timken, St. Thomas, 
Ontario, Canada. Division of The 
Timken Roller Bearing Company. 
Timken bearings manufactured in 
Canada, Australia, Brazil, England, 
France and U.S.A. 


For further information mark No. 153 on Readers’ Service Card 

















